rte clin bt 
Sihatkaroaetle. 


‘ poke hahahali ae 


i ctehsbasenatala 


Ces aOR RPO ell od panies 
Tiipduiakeneei ee ee 
OP SINS oe 


wr ae, Fe “te > edi 
won : wy rr. 
<a 
¥ 
te 


( DUE SWQeMEEKSORROM LAST DATE 


L jan 17 1982 
DEC 1 4 1960 


ie SEP 20 1961 

PS, NOV 29 1962 
2/s/@ 

IISUN 07 1982 


ry 


THE UNITED STATES 
», STRATEGIC BOMBING SURVEY 


THE 
EFFECTS OF BOMBING 
ON 


HEALTH AND MEDICAL SERVICES 
IN 
JAPAN 


Medical Division 
Dates of Survey: 
24 October—31 November 1945 
Date of Publication: 
June 1947 


This report was written primarily for the use of the U. S. Strategic 
Bombing Survey in the preparation of further reports of a more compre- 
hensive nature. Any conclusions or opinions expressed in this report must 
‘be considered as limited to the specific material covered and as subject to 


further interpretation in the light of further studies conducted by the Survey. 
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FOREWORD 


The United States Strategic Bombing Survey 
was established by the Secretary of War on 3 
November 1944, pursuant to a directive from 
the late President Roosevelt. Its mission was to 
conduct an impartial and expert study of the 
effects of our aerial attack on Germany, to be 
used in connection with air attacks on Japan 
and to establish a basis for evaluating the im- 
portance and potentialities of air power as an 
instrument of military strategy for planning 
the future development of the United States 
armed forces and for determining future eco- 
nomic policies with respect to the national de- 
fense. A summary report and some 200 support- 
ing reports containing the findings of the Survey 
in Germany have been published. 

On 15 August 1945, President Truman re- 
quested that the Survey conduct a similar study 
of the effects of all types of air attack in the 
war against Japan, submitting reports in dupli- 
cate to the Secretary of War and to the Secre- 
tary of the Navy. The officers of the Survey 
during its Japanese phase were: 


Franklin D’Olier, Chairman. 

Paul H. Nitze, Henry C. Alexander, Vice 
Chairmen. 

Harry L. Bowman, 

J. Kenneth Galbraith, 

Rensis Likert, 

Frank A. McNamee, Jr., 

Fred Searls, Jr., 

Monroe E. Spaght, 

Dr. Lewis R. Thompson, 

Theodore P. Wright, Directors. 

Walter Wilds, Secretary. 


The Survey’s complement provided for 300 
civilians, 350 officers, and 500 enlisted men. The 
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military segment of the organization was 
drawn from the Army to the extent of 60 per- 
cent, and from the Navy to the extent of 40 
percent. Both the Army and the Navy gave the 
Survey all possible assistance in furnishing 
men, supplies, transport, and information. The 


Survey operated from headquarters established - 


in Tokyo early in September 1945, with sub- 
headquarters in Nagoya, Osaka, Hiroshima, and 
Nagasaki, and with mobile teams operating in 
other parts of Japan, the islands of the Pacific, 
and the Asiatic mainland. 

It was possible to reconstruct much of war- 
time Japanese military planning and execution, 
engagement by engagement, and campaign by 
campaign, and to secure reasonably accurate 
statistics on Japan’s economy and war produc- 
tion, plant by plant, and industry by industry. 
In addition, studies were conducted on Japan’s 
over-all strategic plans and the background of 
her entry into the war, the internal discussions 
and negotiations leading to her acceptance of 
unconditional surrender, the course of health 
and morale among the civilian population, the 
effectiveness of the Japanese civilian defense 
organization, and the effects of the atomic 
bombs. Separate reports will be issued covering 
each phase of the study. 

The Survey interrogated more than 700 Jap- 
anese military, government, and industrial offi- 
cials. It also recovered and translated many 
documents which not only have been useful to 
the Survey, but also will furnish data valuable 
for other studies. Arrangements have been 
made to turn over the Survey’s files to the Cen- 
tral Intelligence Group, through which they 
will be available for further examination and 
distribution. 
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I. INTRODUCTION 


In this report, the Medical Division has at- 
tempted to describe the system of public health 
and medical care in Japan, and to analyze the 
direct and indirect changes therein caused by 
the war, particularly by bombing. The report 
“Effects of Bombing on Health and Medical 
Care in Germany” was used as a general guide, 
and the chapters which follow have been pre- 
sented under similar headings in an endeavor 
to make the two reports comparable. 


SURVEY STAFF 


The staff of the Medical Division of USSBS 
consisted of six officers and one civilian from 
the Public Health Service, three officers and 
four enlisted men from the Army. The Chief of 
the Medical Division; Brigadier General Lewis 
R. Thompson, Assistant Surgeon, United States 
Public Health Service; could select freely the 
Public Health Service officers attached to the 
Survey, and chose officers known for their 
ability in certain fields of public health work. 
The Army and Public Health Service officers de- 
tailed to these several fields were: Major Luther 
L. Terry, USPHS, medical education and medi- 
cal care; Lieutenant-Colonel Robert H. Flinn, 
USPHS, industrial hygiene, venereal diseases 
and tuberculosis; Major Robert S. Goodhart, 
USPHS, and Major Henry J. Rugo, A.U.S., food 
supplies and nutrition; Major Jesse Yaukey, 
USPHS, vital statistics; Lieutenant-Colonel 
Harold B. Hilton, A.U.S., medical supplies, 
Colonel Ralph E. Tarbett, USPHS, and Captain 
Paul J. Houser, A.U.S., sanitary engineering. 
The section on the number and nature of casual- 
ties after bombing was a joint contribution by 
Major Terry and Major Jaukey Mr. Lester J. 
Marier of the U. 8. Public Health Service acted 
as executive secretary for the Medical Division. 


SURVEY SCOPE 


As in the German report, the Survey was 
limited to specific cities which would give a 
representative picture. The wisdom of this de- 
cision became apparent when we were able to 
obtain a first-hand view of the over-all situation 


after arriving in Japan. The cities selected were 
Tokyo, Yokohama, Osaka, Kobe, and Kyoto. 
The first four of these cities had been bombed, 
with destruction varying from 37 percent in 
Osaka to 56 percent in Kobe. Kyoto was selected 
for comparative purposes because it had not 
been bombed. It served as an excellent example 
of a Japanese city which was operating under 
wartime conditions without any interruption of 
its sanitary facilities or public health adminis- 
tration. In the collection of vital statistics cer- 
tain other cities were added to give a somewhat 
broader base line. 


INFORMATION SOURCES 


The information was obtained from various 
sources. The fact that the American Army of 
Occupation had already firmly established itself 
in Japan and had set up a Public Health and 
Welfare Section under the able direction of Col. 
Crawford F. Sams made the work of the Medi- 
cal Division of USSBS much less difficult. Sur- 
veys had been made and such data collected on 
sanitary conditions, including water supplies. 
Surveys of Japanese medical and food supplies 
had also been made. An excellent system of 
weekly reports of communicable diseases by city 
and prefectural governments had been organ- 
ized. All of this information was made avail- 
able to members of the Medican Division, and 
through the Public Health and Welfare Section 
they maintained liaison with responsible offi- 
cials of the Ministry of Health and Social Af- 
fairs of the Japanese Government. 

The chief surgeons of the Eighth and Sixth 
Army Headquarters contributed detailed infor- 
mation about their areas of occupation. The 
Ministry of Health and Social Affairs of the 
Japanese Government, particularly the faculty 
of the Institute of Public Health, and the Direc- 
tor of the Institute of Infectious Diseases who 
is also Dean of the Medical Faculty of the Im- 
perial Tokyo University, were especially help- 
ful. Local information about the prefectures 
and cities was obtained from health authorities, 
food officials, police authorities, and both public 
and private hospitals. Information regarding 
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water supplies and sewage disposal was fur- 
nished by the sanitarians in charge of these 
operations. In addition, numerous health offi- 
cers, physicians, nurses, factory operators and 
drug manufacturers were questioned. 

While particular forms were not used to cover 
all fields of public health, an outline used by 
the Public Health Service was the basis for the 
collection of uniform data relating to water 
supplies and sewage disposal. The health au- 
thorities of certain cities also made actual sur- 
veys to determine existing conditions about 
which no information otherwise would have 
been available. It seemed generally that public 
health and medical authorities, especially those 
in the Public Health Institute, gave every pos- 
sible assistance in obtaining the necessary data. 
Nevertheless, it remains impossible to judge 
how accurate this information was and whether 
or not the apparently cooperative spirit was 
always genuine. More especially this was true 
in collecting statistical data where in most cases 
any question resulted in the formula “that the 
data had been burned as a result of fire dam- 
age.” 


JAPANESE HEALTH 
ORGANIZATION 


It has been stated that Japan had developed 
a fairly modern public health organization be- 
fore the war. The central government organiza- 
tion, the Ministry of Public Health and Social 
Affairs, was organized in 1938. Although this 
organization appears well designed to control 
all public health activities in the Japanese 
Islands, because of the autonomous prefectural 
governments, the central organization is not as 
closely knit as, for instance, that of the British 
Isles. The Japanese public-health organization 
tends more to follow the structure found in the 
United States with its National Public Health 
Service, its consulting service and widespread 
grant-in-aid system to the States, and the com- 
pletely autonomous state public-health depart- 
ments. However, the “paper” set-up in Japan 
differs from the United States system in that 
the American state departments of health 
usually are well organized and are capable of 
carrying on their responsibilities independently. 
The Japanese prefectural and city health or- 
ganizations are not well organized and the 
professional qualifications of the personnel are 
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below standard. Another fundamental differ- 
ence between the structure of United States and 
Japanese health organizations is that while 
state, city, and local health departments in the 
United States operate as independent units in 
their governmental structure, in Japan they are 
delegated to a position of less importance under 
the general police authority. 


The police have supervision over doctors, 
dentists, midwives, nurses, masseurs, druggists, 
prostitutes, and the insane, and the sale, com- 
mercial preparation, and consumption of food. 
They also have charge of the annual compulsory 
cleaning of private homes and public buildings, 
of drainage and wells, and of the maintenance 
of dumping grounds. During epidemics the 
police attempt to prevent the spread of disease 
by house-to-house inspection. Physicians report 
the notifiable diseases to the police; the police 
in return report to the health section of the 
prefectural police department, and notify the 
municipal health departments where such or- 
ganizations exist. Reports are finally trans- 
mitted to the Ministry of Health and Social 
Affairs. 


While it is neither pertinent nor desirable to 
go into any detailed discussion of the Institute 
of Public Health, it is impossible not to recog- 
nize the direct and indirect influence this Insti- 
tute has had on the over-all development of pub- 
lic health work in Japan. Many of the profes- 
sors were educated for their particular fields in 
universities of the United States and Europe. 
Also, until 1944, the Institute was the principal 
teaching organization for the training of medi- 
cal officers, veterinarians, and nurses in the 
public health field. Only three of the staff of the 
Institute were lost by induction into the mili- 
tary forces between 1938 and 1945. The cessa- 
tion of the training of medical officers and 
nurses in the public health field in 1944 and 
1945 may be considered of only secondary im- 
portance as the annual quota of only 50 was 
never reached in any year previous to the war. 
The large majority of public health officials and 
public health nurses were inadequately trained. 
The present Institute consists of four major 
departments—(1) Department for Public Wel- 
fare, Research and Education; (2) Department 
of Population Problems (formerly Institute of 
Population Problems) ; (8) Department of Nu- 
trition (formerly Imperial Government Insti- 


tute for Nutrition Research) ; and (4) Depart- 
ment of Industrial Safety (formerly Institute 
of Industrial Safety). The fire which destroyed 
the home office of the Ministry of Health and 
Social Affairs resulted in the transfer of the 
Ministry, its equipment and personnel, to the 
undamaged Institute. The amalgamation of the 
Ministry and the Institute seriously impaired 
the effectiveness of both and more seriously de- 
teriorated the research work of the Institute. 


MEDICAL FACILITIES AND 
PERSONNEL 


The chapter, Medical Facilities and Person- 
nel, must be introduced with an understanding 
of the attitude of the military forces, the central 
government, and even of the practicing physi- 
cian himself, toward the medical care provided 
to the civilian public. 


The Japanese physician graduating from the 
Imperial universities and equally well-staffed 
medical schools was well trained. However, 
there were a large number of other medical 
schocls in Japan where the standards were very 
low. 


Despite the fact that before the war the num- 
ber of physicians per 10,000 population was 
steadily increasing, medical care for the civilian 
public was not good. This in part was because 
small private hospitals, mainly pay hospitals, 
provided the major portion of the facilities for 
the care of serious medical and surgical cases; 
and the rural dweller and unskilled worker 
could not afford medical care of any sort. 


The military demand for physicians, the 
actual destruction of hospitals by bombing, the 
dispersal of hospital staffs, and the feeble at- 
tempts of the government to provide temporary 
facilities or medical care served only to accen- 
tuate the poor character of the medical services 
furnished the civilian population. 


~FOOD SUPPLY AND NUTRITION 


The chapter on food supplies and nutrition is 
concerned with one of the most complicated yet 
important health problems in Japan. 


The Japanese approach to the control of their 
food supplies was not only interesting from the 
standpoint of the mistakes made, but also be- 


cause of the more important reflection of these 
mistakes in the very existence of the Japanese 
nation. 


For a nation primarily dependent upon im- 
ports of food to maintain a minimum adequate 
diet for its civilian population, the continual 
decline of these imports to almost zero during 
1945 produced complete dependence upon the 
crops raised within the country itself. 

Such government-controlled food rationing as 
was possible then had an adverse effect on the 
civilian diet. The Japanese farmer was not de- 
pendent upon the processing of his crops before 
they were placed upon the retail market. This 
was especially true regarding rice, which he 
could process himself and sell directly to the 
consumer. 


‘Government price control and _ rationing 
therefore reduced the quantity of foods in regu- 
lar channels and greatly increased black market 
operations. Also, as noted in the main body of 
the report, the Japanese Government attempted 
to maintain the standard quantity of the staple 
diet through substitutions, even though the 
quality and caloric value was diminished. 


The result of the low caloric diet was most 
evident in conditions related to malnutrition but 
not so evident in the production of specific diet 
deficiency diseases. It was noteworthy that beri- 
beri, always prevalent before the war, decreased 
with the low caloric diet. The extent of malnu- 
trition, especially among the salaried urban 
workers was manifested by weight losses, “war 
edema” and fatigue, and by the decrease of milk 
in nursing mothers and the higher mortality 
rate among their babies. In addition, the de- 
ficiency in food supplies was reflected in the 
basic health conditions of the nation as a whole, 
as seen in the mounting mortality rates and in 
the rising fatality rates for many types of ill- 
nesses. 


ENVIRONMENTAL SANITATION 


As would be expected, in studying the effects 
of war and especially bombing on the health and 
sanitary conditions of any two countries, there 
are certain fundamental differences which must 
be considered if understandable comparisons 
are to be reached. 


The bombing survey in Germany was made 
in the closing days of the war. In fact, it fol- 
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lowed on the very heels of the Allied soldiers 
advancing into Germany. In Japan, however, 
the medical survey began approximately 2 
months after the war ended and the Americans 
occupied Japan. It is quite clear, therefore, that 
the immediate effects of war and bombing on 
general health conditions and casualties had 
disappeared, although the retrospective picture 
was clearer because of elapsed time. 


The difference in the predominant type of 
bombing in Japan—incendiary, as compared to 
demolition in Germany—confuses the compari- 
son more than appears on the surface. 

German housing and factory construction 
may be considered permanent. Japanese urban 
areas and many factories were wooden in struc- 
ture, of a type peculiar to that country. In resi- 


dential areas houses are mainly contiguous, 


producing a compactness in living conditions 
and a density of population not usually found 
in the United States or in European countries. 

It is apparent, therefore, that incendiary 
bombing of urban areas of Japan reached its 
maximum effectiveness. On the other hand, in- 
cendiary bombing as it directly affected health 
and sanitation (except casualties resulting as a 
direct effect of the bombing) was peculiarly 
ineffective. These large urban areas destroyed 
by fire were, in effect, sterilized. Rats and mice, 
lice and fleas, were destroyed along with other 
animals and those human beings caught in the 
burned area. Neither food nor rubble remained 
for animal or insect existence if they returned 
from the unburned areas ahead of the human 
population. 

In Germany and other European countries, 
demolition bombing produced extremely serious 
effects on city water and sewage disposal sys- 
tems. As an example, in Munich (The Effect of 
Bombing on Health and Medical Care in Ger- 
many, Medical Branch, United States Strategic 
Bombing Survey, Washington, D. C., October 
30, 1945, p. 238) the air raids of July and 
August 1944 caused severe damage to gravity- 
feed and distribution systems. It is stated that 
all five of the main feed lines running into the 
city were broken and that the mains were 
severed in approximately 850 places. It was also 
stated in this report that the Germans were 
compelled to set up elaborate repair teams in 
all of the cities and to maintain an adequate 
bacteriological check on the quality of water 
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supplies where breaks occurred. 

In Japan, incendiary bombing was again pe- 
culiarly ineffective in disrupting water supplies 
and sewage disposal. Several major reasons for 
this ineffectiveness are immediately apparent. 


Although in most of the bombed cities many 
breaks in the main water feed lines occurred, 
repairs seem to have been made in a reasonable 
time. Water-plant operations usually were not 
seriously interfered with although many pump- 
ing stations were put out of commission during 
the period of electric power failure. Also few 
Japanese cities, even those with a population of 
100,000 and over, have sewers, and in these 
cities the major part of the civilian population 
is not dependent upon the average sewerage sys- 
tems for the disposal of human excreta. As a 
corollary to this, the Japanese method of dis- 
posal of human excreta to farms for use as fer- 
tilizer leaves the original source of raw water 
supplies for any city in a much less polluted 
condition than in the United States or European 
countries where sewage, treated or untreated, 
is emptied directly into the rivers which after- 
wards become sources for drinking water 
supplies. 

Probably the most serious danger of possible 
water pollution resulting from incendiary 
bombing was the thousands of leaking home 
installations in the burned areas to which the 
Japanese authorities gave little or no attention. 
This tremendous loss of water not only made 
it impossible to maintain the distribution of 
water in all residential areas, but caused low 
water pressures, which presented the possibility 
of backflow of polluted water into the mains. 


As in Germany, the total effects of war, and 
more particufarly, bombing, cannot be immedi- 
ately assessed because years must elapse before 
the effects of undernourishment and the break- 
down of sanitary environment on health, as evi- 
denced especially by chronic diseases such as 
tuberculosis, become fully apparent. Again, as 
in Germany, there was no serious increase of 
communicable diseases in Japan although a few 
epidemics did occur. The German report sug- 
gested that the innate cleanliness of the German 
people, their training in personal sanitation, 
and the effectiveness of public health and sani- 
tary organizations in maintaining a continu- 
ously excellent public-health program, were 
mainly responsible for the absence of epidemics 


and the lack of increase in communicable dis- 
eases. The fact that there was no general in- 
crease in communicable diseases in Japan can- 
not be explained along these same lines. It is 
true that the Japanese people are naturally 
cleanly in their personal habits, but the popula- 
tion as a whole has no conception of the prin- 
ciples of personal hygiene and the Government 
itself took no organized measures to instruct 
people in these precepts. 

There were serious interrruptions in the op- 
erations of health departments. and sanitary 
organizations when fire and atomic bombing 
brought to a standstill the already poorly or- 
ganized departments of prefectural and city 
governments. For example, the disposal of 
human excreta, garbage, and other household 
wastes halted for long periods of time and re- 
sulted in gross unsanitary conditions in the 
residential areas. Possibly the exodus of the 
population from these areas, the destruction of 
vermin, including flies and animal pests and 
their immediate breeding places, may have had 
a salutary effect. 


INDUSTRIAL HEALTH 
AND HYGIENE 


The chapter, Industrial Health and Hygiene, 
again brings out quite clearly the lack of inter- 
est of the armed forces and the central govern- 
ment in the walfare of the civilian industrial 
worker. Until the beginning of the war, Japan 
had taken forward steps in modern industrial 
hygiene practices. The establishment of the 
Industrial Hygiene Institute, the training of 
professional personnel and the enactment of 
the Factory Act had done much to protect the 
worker. 

The abrogation of the Factory Act by the 
Tojo government and the military cliques led 
to a situation which gravely affected the health 
of the industrial worker. A direct measurement 
of fatigue other than reduced productivity and 
an increase in absenteeism and sickness rates 
is difficult to obtain, yet labor conditions in 
Japan were saturated with all the elements 
known to produce fatigue under ordinary cir- 
cumstances. Extremely long hours of work, the 
extension of the continuous work period to 11 
and 14 days, shortages of food, destruction of 
housing and transportation facilities, and con- 
sequent long travel time to work formed the 


ideal set-up for the promotion of fatigue and 
consequent absenteeism. 

According to the data available, absenteeism 
had increased to between 20 and 30 percent by 
1943, and rose to approximately 50 percent in 
private industries after the raids in 1945. In 
industries controlled by the military the rise 
was much less spectacular but nevertheless 
there was a definite rate increase of somewhat 
over 10 percent. How much of this absenteeism 
was caused by illness and how much by the 
pathological condition of fatigue is only con- 
jectural, but its reflection on production is 
measurable. It has been stated in the reports 
of other divisions of the Survey that production 
decreased in 1945 in certain industries at a 
rate not entirely explainable either by lack of 
raw materials or by the destruction of factor- 
ies. While absenteeism may have been impor- 
tant in this decrease in production, probably 
the most fundamental cause of all was the 
reduced productivity of the worker because of 
fatigue. The most important cause of fatigue 
in both the absentee and the worker on the job 
was lack of food. 


AIR-RAID CASUALTIES 

Unquestionably the greatest single factor 
which left its imprint on the Japanese people 
was the continued decrease of their food supply. 
On the other hand, the most direct effect of — 
bombing on the civilian population was the 
severity and heavy toll of casualties. The de- 
struction of the civilian population of any coun- 
try, even if it occurs as an incident in the de- 
struction of military objectives, is not pleasant 
to contemplate, especially when the majority 
of such casualties are women and children. The 
German report estimated there were approxi- 
mately 500,000 fatalities from bombing during 
the war over a period of between 5 and 6 years. 
The estimated number of fatalities in Japan 
was approximately 333,000 in less than 1 year 
of bombing. It is quite evident, therefore, that 
whatever yardstick is used, whether fatalities 
per ton of bomb dropped, or fatalities per 
month, the number of fatalities caused by bomb- 
ing m Japan was proportionally much greater 
than in Germany. 

This chapter also shows the interesting dif- 
ference in the nature of fatalities caused by 
predominantly incendiary bombing as com- 
pared to high-explosive bombing. Burns were 
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the outstanding cause of death in Japanese 
cities. In the first four of the five large cities 
studied, Tokyo, Kobe, Osaka, Sendai, and Na- 
goya, burns accounted for approximately 56 to 
84 percent of the fatalities. In Nagoya, how- 
ever, where high-explosive bombing predomi- 
nated, burns accounted for only 25 percent, 
while deaths from direct blast were 54 percent. 

The German report indicated that a careful 
study was made of burn and suffocation fatali- 
ties and that in incendiary raids 80 percent of 
such fatalities were due to carbon monoxide 
poisoning. No such study was made by Japan- 
ese authorities. Thus while the percentage of 
burn fatalities was quite high, it is impossible 
to break down this broad classification and 
determine the number of deaths caused either 
by carbon monoxide poisoning or suffocation 
prior to the actual burning of the already dead 
body. 

It is possible only to conjecture that because 
of the inflammable structure of Japanese urban 


areas and the density of population in these 


areas, the number of fatalities from burns was 
higher than in German cities. 


INFECTIOUS DISEASES 

Beginning in 1942 typhoid and paratyphoid 
fevers showed a definite increase for Japan as 
a whole. This increase persisted to the end of 
the war although the rates in 1945 after the 
bombing were no higher than during 1943 and 
1944. On the other hand, dysentery did show a 
marked increase over previous years during 
the late spring and summer months of 1945. 
In Kobe, after the June incendiary bombing, 
there was a sharp rise in typhoid and paraty- 
phoid fevers that reached a peak in August and 
declined somewhat in September and October. 
The public water supply of this city and its 
potability is discussed in detail in the main 
_body of the report. The possible relationship 
of this water supply to the epidemic could not 
be ignored. In Nagoya, after a serious June air 
raid with demolition bombs, the extreme in- 
erease of dysentery in July also reached its 
peak in August: This city also had a rise in 
typhoid and paratyphoid fevers which reached 
a peak in September. It is impossible to dis- 
associate the epidemic from some factor in the 
enviromental sanitation which affected the en- 
tire population, and this fact again apparently 
points towards the public water supply. Tokyo 
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did not show any increase in typhoid, para- 
typhoid or dysentary in 1945, but Yokohama 
did have an increase in typhoid and paraty- 
phoid fevers. However, Kyoto, which was un- 
bombed, had about the same increase over the 
same period of time. 


In evaluating health conditions in Japan it 
is difficult not to believe that the high preva- 
lence of dysentery, ekiri, and typhoid and para- 
typhoid fevers, is accounted for in great 
measure by the contamination of foods from the 
use of human excreta as fertilizer and by the 
prevalence of flies during the summer season. 
Such a conclusion is unavoidable in view of 
conditions similar to those found in the United 
States and other countries in the early part of 
the century, and in view of the seasonal distri- 
bution of these diseases. Also, as noted above, 
the war itself with its resulting movement of 
population groups, the necessity of foraging in 
the country, and the gradually increasing lack 
of attention to sanitary and health matters, 
affected the prevalence of certain communicable 
diseases. 

The effect of the bombing of urban areas on 
sanitary and health conditions was not confined 
to the bombed area but included those areas 
which received the evacuees. Available data 
indicate that the number of persons evacuating 
the target areas in Honshu, Kyushu and Shi- 
koku for other areas in these islands was ap- 
proximately 27 percent of the island population 
exclusive of the bombed cities. The impact of 
added population of this magnitude in the small 
cities and villages must have produced over- 
crowding and overtaxing of medical and sani- 
tary services. 


In the chapter on tuberculosis it has been 
pointed out that this disease may be considered 
Japan’s most important public health problem 
and is so recognized by the Japanese them- 
selves, especially those in high authority. There 
still exists a conflict of opinion as to the best 
method or methods for controlling this disease. 
BCG (an attenuated or modified culture of 
bovine tubercle bacilli) has been-used exten- 
sively in an attempt to immunize certain pop- 
ulation groups, and the central government has 
reported favorably on its use. Nevertheless, a 
number of the more able public health officials 
have insisted that national control measures 
must be based on an active ease finding pro- 


gram. Such a campaign was started in industry 
with good results. 

However, the direct effects of bombing such 
as the destruction of urban areas, the evacua- 
tion of people to semi-urban and rural areas 
with consequent exposure of otherwise unin- 
fected groups to open and active tubercular 
cases among the evacuees, and the general 
effects of an inadequate diet will have an ex- 
tremely unfavorable effect on any control 
measures used against this disease for a long 
time in the future. 


MEDICAL SUPPLIES 
This chapter tends to prove what might have 
been obvious in the beginning. Japan entered 
the war without adequate stocks of medical 


_ supplies, ‘especially for the civilian population. 


In addition, she was largely dependent upon 
Germany and the United States for imports of 
certain new drugs, particularly those which 
were technologically difficult to produce. Also, 
Japan depended on imports of crude chemicals 
for the preparation of such drugs as she was 
able to manufacture. As in her problem of im- 
ported food supplies, the failure of any of these 
many factors resulted in the disruption of the 
entire medical supply system. This was re- 
flected mainly in the lack of drugs for civilian 
usage. The quantity of drugs going into the 
military services remained practically constant 
during the war, whereas the quantity of drugs 
for civilian use decreased approximately 40 to 
60 percent by 1945. 


Il. MEDICAL FACILITIES AND PERSONNEL 


This section comprises insofar as possible an 
account of the character and availability of 
medical care in Japan during the years of the 
war with the United States. At times the gen- 
eral effects of the war, such as shortages of all 
kinds, the naval blockade, and the increasing 
demands for supplies and personnel, made 
bombing more effective than it might have 
been otherwise. To appraise the effects of bomb- 
ing on medical care, an over-all picture is 
needed of prewar, wartime pre-bombing and 
‘post-bombing conditions. 

So many elements enter into the constitution 
of good medical care that it is difficult to ap- 
praise the whole accurately, except as these 
parts are removed and analyzed individually. 
Although such a procedure is fraught with the 
danger that in examining an individual part, 
its relationship to the entire mechanism and 
to the end product may be forgotten, it was 
felt that medical care could best be appraised 
by studying the more important elements as 
they related to the whole program. Thus, the 
presentation has been broken down into divi- 
sions on hospitals, medical education and med- 
ical personnel. The development of a public 
health program in Japan, as in any other coun- 
try, has been important in the advancement of 
the people. However, a special section is not 
being devoted to this problem since it could be 
covered. in the sections mentioned above. 


HOSPITALS 


Hospital facilities in Japan, even prior to 
the war with the United States, were not as 
plentiful as in most of the Western world. The 
Japanese people, especially those in small towns 
and rural areas, were not accustomed to receiv- 
ing hospital care for their illnesses. Unless 
very ill, people did not go to hospitals, and 
many who would have been hospital patients 
by United States standards never received hos- 
pital treatment in Japan. Often there was not 
even a physician in attendance. Few of the 
common people could afford hospital care, and 
there were few “charity” hospitals as we under- 
stand the term. Within recent years, there has 
been a definite trend toward the development 
of hospital facilities in urban centers for those 
who were unable to pay all or a part of the 
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expenses involved, but this development had 
not reached significant proportions. 


Another factor to be considered in discussing 
Japanese hospital facilities is the use of the 
term “bed capacity.” The rooms in most hos- 
pitals were much like the rooms in Japanese 
homes, with Tatami floors, and the bed was 
made by spreading bedding (Futon) upon the 
floor. Thus the bed capacity of a given hospital 
might vary considerably with no change in the 
physical structure, since the term merely indi- 
cated potential beds as represented by adequate 
floor space upon which a patient could be 
placed. On the other hand, the larger city and 
university hospitals were usually fairly well 
equipped and used Western beds throughout. 
This further complicated an interpretation of 
the figures on bed capacity because an unknown 
percentage of those beds were really fixed struc- 
tures. However, since the term “bed capacity” 
appeared to be the clearest means at hand of 
expressing the size of an institution it was 
used with the proper reservations. 


A further point of divergence from the com- 
mon practice in the Western world was that in 
Japanese hospitals family members or servants 
often remained in the hospital to attend the 
patient. Even in the larger and more modern 
hospitals which were equipped with beds, fre- 
quently a small roll-away type of bed for the 
attendants was kept under the patients’ beds. 
This feature imposed a greater load upon the > 
hospital insofar as space was concerned, but 
often relieved the hospital of a great deal of 
the burden of nursing care. 


Food for hospital patients was handled dif- 
ferently in various institutions. Prior to the 
war the more modern hospitals furnished all 
necessary food for the patients. Some of the 
smaller hospitals and clinics did not furnish 
any food. The usual practice, however, was for 
the hospital to furnish the more common basic 
foods, such as rice and some type of soup. The 
family was expected to supplement these with 
any additional food needed or desired by the 
patient. The family attendant usually prepared 
this food over small charcoal braziers in a room 
adjacent to the patient’s room or ward. As the 
war progressed, hospitals relied more and more 
upon families to furnish food for the patients, 


and some hospitals required that the family 
furnish all food. 

Most of the many private hospitals in Japan 
were small (10 to 50 beds). Table 1 shows that 
all of the private hospitals averaged only 29 
beds each. These small hospitals were often 
referred to as clinics by the Japanese, partic- 
ularly when a few hospital beds were main- 
tained in connection with a physician’s office. 
Such hospitals or clinics have been excluded 
from all figures in this report if they had less 
than 10 beds. The larger and the better hos- 
pitals usually were controlled by some phase 
of the Government. Usually those entirely or 
partly controlled by the Imperial Government 
were referred to as government hospitals, and 
those under the supervision of the prefectural 
or city governments were called public hos- 
pitals. There were both public and private 
charity hospitals, primarily intended for free 
patients, but roughly 20 percent of their oc- 
cupants paid fees. In addition there were 
private and government controlled specialized 
hospitals for mental diseases, tuberculosis, 
leprosy, communicable disease and prostitutes. 
These were usually listed separately when data 
relative to them were compiled. The last prewar 
year for which there was complete information 
relative to the number of hospitals and number 
of beds is 1938, and the data are shown in 
Tables 1 and 2. A discrepancy in these tables 
between the total number of hospitals and 
beds was due to the omission of isolation wards 
and hospitals which were open only when sta- 
tutory communicable diseases occurred. Some 
communicable disease hospitals apparently 
were also omitted. 

The number of hospital beds per 1,000 pop- 
ulation in Japan before and after the war can 
be compared with similar figures for the United 
States (Table 3). 


TABLE 1.—Number of hospitals in Japan—1938 


Pati 
Type of hospital Number taatreed 
during 1938 
Pearman HOS MIOIA eae occas on ecu 
Paivate nospitals: 66 228 5s e 
CDS SUS EG [0 (2 Pe a 
Mental disease hospitals__...-.-.---.---- 
Tuberculosis sanitoria_.:......-.-.------ 
RasINCE hen as 6 oe ot SS SSS cnodesd 
Hospitals for prostitutes_......-.------.- 


Communicable disease hospitals___....-- 


yp LS 412 | EI abet Sen oe ea ea aa 
Tsolation wards and houses_----.---.---- 


TABLE 2.—Hospitals in Japan—1938 


2 : ‘ Assigned 
Type of hospital Number} Beds | physicians 
Government perc CY aE eS Se eek es see 38 15, 669 4, 322 
Puplio Nosmitals -— 9-2 sss bance 683 48, 297 2, 601 
Private hospitals. 20 obese. bk 3,190 | 115, 401 9, 859 
LAs) SS FESR ay Ae hy Gee eae Boor e 


3, 911 | 179, 367 | 16, 782 
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TABLE 3.—Comparative number of civilian hospital beds 
in Japan and United States 


Hospital beds 


Civilian Total civilian 
population | hospital beds poonletien 
PSTIOTE TOR ee 72, 222, 700 246, 138 
CRDAN 1045 2.2% ahs Oe 73, 064, 000 283, 188 
United States 1943____......_| 1127, 307, 884 2 1, 243, 184 
Mississippi (lowest) _._______ 1, 996, 333 , 9: 
New York (highest)_._._____ 12, 442, 784 190, 863 


! Estimated civilian population, Nov. 1, 1943, based on registration for 
War Ration Book Four—Special Reports, Bureau of Census. 

2 Total hospital beds excluding Army and Navy hospitals and non-insti- 
tutional beds in U. S. Public Health Service hospitals. 


General Effects of the War 


Certain effects, such as the destruction of 
buildings, etc., are attributable directly to 
bombing. However, there were an even greater 
number of factors to be considered which may 
have borne some indirect relationship to bomb- 
ing but were also related to situations which 
were an outcome of wartime conditions. It has 
been quite impossible in many cases to tell 
which of these etiological factors was most 
important, as can be seen in the subsequent 
discussions. 

The Japanese themselves destroyed many 
hospital facilities as a precaution against in- 
cendiary bombing. A few of the small hospitals 
and clinics of inflammable structure fell within 
areas which were being cleared as protective 
fire lanes (firebreaks). The firebreaks were 
usually designed so that they would not include 
larger medical facilities, most of which were 
of fairly fire-resistant construction. The Japan- 
ese also destroyed a considerable number of 
hospital beds when inflammable portions of 
hospitals were sacrificed to protect the remain- 
ing less inflammable buildings. An example of 
this was at the Imperial. University Hospital 
in Tokyo where nearly half of the bed capacity 
was lost when all inflammable buildings were 
torn down. While the exact number could not 
be determined, the combined loss from these 
factors certainly amounted to thousands of 
hospital beds and in effect was just as serious 
as bombing destruction except that no patients 
were lost and all of the supplies, equipment and 
furnishings were saved. — 


Another serious effect upon the operating 
efficiency of Japanese hospitals was the short- 
age of personnel, especially physicians. Gener- 
ally speaking, the Japanese armed forces 
depended almost entirely upon a nucleus of 
older regular service officers plus a very large 
number of younger physicians. As most of the 
large modern hospitals had utilized a system 
similar to large American hospitals whereby 
young physicians in training carried out a great 
deal of the routine duties, the removal of these 
men from the hospital staffs was sorely felt. 
Even though a large number of small hospitals 
and clinics were less dependent upon the young- 
er physicians and consequently were not as 
seriously affected by this factor, the more im- 
portant institutions had to. curtail operations. 
The hospitals of Japan were not affected as 
seriously as the hospital system of the United 
States would haye been under similar circum- 
stances, but the effects were of significant pro- 
portions. 5 

In addition to the shortage of physicians 
there was a shortage of other technical per- 
sonnel. Nurses were poorly trained and inade- 
quate in numbers. Medical technicians were 
almost completely absent except for the older 
group. However, common laborers employed in 
hospitals seemed to be fairly adequate in num- 
ber. 

The loss of personnel due to evacuation of 
the cities also seriously affected the hospitals. 
The precautionary destruction of homes in the 
creation of firebreaks rendered many doctors 
-and nurses homeless, and they left their posi- 
tions to move to the country. However, the 
personnel loss due to bombing of homes and 
offices and to fleeing the cities because of fear 
of bombing was far more significant. For in- 
stance, the director of St. Luke’s Hospital, 
Tokyo, stated that the latter was the most ser- 
- ious effect that the war had upon that hospital. 
Because of the fear of bombing, 100 of 150 
nurses and 15 of the remaining 30 physicians 

(the military services had already taken 30 of 
the original 60 physicians) fled the city. It was 
notable that of all the professional personnel, 
the most dependable to remain on the job and 
-to perform their work properly were the stu- 
dent nurses. It was said that “they were more 
devoted. to;.the ideals of Florence Nightingale 
and stuck to the job almost to an individual.” 
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The evacuation of valuable equipment, with 
the removal of much X-ray equipment and other 
instruments ordinarily considered essential to 
the operation of a hospital, certainly affected 
the quality and probably the volume of work 
of these institutions. 

Other conditions which affected the operation 
of hospitals were shortages of equipment and 
supplies, disturbances of hospital routine due 
to preparations for or fear of air raids, and 
loss. of time consumed in foraging for food. 
The conditions relative to medical supplies and 
equipment are discussed elsewhere in this re- 
port and suffice it to say at this point that. the 
shortages were extreme in many instances. 
Earlier in the war a few hospitals were able 
to lay in sufficient stocks to be supplied much 
longer than others, but for the last year of 
the war practically every civilian institution 
faced dire shortages. At the same time, military 
hospitals and depots often had supplies suffi- 
cient for six months or more stored in the same 
city. Air-raid precautions were time consuming 
for the personnel and often quite expensive to 
the hospitals, though nothing like the prepara- 
tions in civilian hospitals in the European 
theater. Loss of efficiency due to fear of bomb- 
ing was a factor of some importance but was 
one of those intangibles difficult to appraise 
accurately. In many instances the shortage of 
food became so severe that it was necessary for 
hospitals to feed their employees in order to 
keep them. When this could be done it was 
fairly successful, but when this was not possible 
the time lost foraging for food appeared to have 
been considerable. 


Direct Effects of Bombing 


The principal direct effect of bombing was 
actual destruction of hospitals. Exclusive of 
the atomic bombings, 969 hospitals were com- 
pletely destroyed and 50 were partially de- 
stroyed, with a loss of 51,935 hospital beds. 
Table 4 shows the damaged and destroyed hos- 
pitals and bed capacity by prefectures as re- 
ported by the Ministry of Health and Social 
Affairs. If demolition bombs had been predomi- 
nant, a far larger percentage of partly destroyed 
institutions could have been expected (Figure 
1). However, high-explosive bombs played an 
almost insignificant role in this picture. Only a 
few hospitals located near strategic industrial 


TABLE 4—Number of hospitals and hospital beds in 
Japan destroyed by bombing 1 


Number of hospitals 


: destroyed 
Prefecture Town or village 3 Fi Number 
of beds 
Totally | Partially | Total 
Hokkaido_____ Nemuro City ---.-. > ee ate Oe 2 127 
Aomori-__...-.| Aomori City--_.-.-- yl ES ae 4 320 
wate... 2... Kamaishi City_---- AS ap tee a 5 225 
Mivagi...2-. Sendai City_-....-- 1 Cee ae 9 650 
J OSS PR ee ne elena ea None INHGs ho sueenieoce sa: 5 
1 SEES i Sa) RE SR ee ee None Wone isc hse 
Fukushima_._| Taira City__- 7 EE be eae 2 130 
Ibaraki_ .--_--- Mito City__- 19 1 20 910 
6c Se Hitachi City sd 1 1 2 30 
‘rochigi. 22-- Utsunomiya.:___--- 1 jy SEE ead 11 700 
Gumma- -__-- Mebashi City__-_-- 6 1 7 315 
a ...-.| Maoka Town_----- | A 2 eee 1 70 
Gaitama-_-_---- Kumagaya_-_._.-.-- 2 1 3 110 
Mhibae eco. Chiba City__.-.-.-- 2. ad Sea Naor tee 20 770 
ss ee woent City. 8 Gene 9 360 
€ ot) Pome bashi = = 32.— | Se ae 1 50 
fut Rega Ichikawa... -..-...- jf ee eee 1 60 
Mork yOs2 <2. - 5 Tokyo City --3>-= 233 19 252 16, 380 
eee Hachiogi City. rl ieee 4 260 
Ce oeaey eee Kitatama_____- a |e See eet peer 65 
Kanagawa__..| Yokohama-_-__- fi BG eh, 36 1,078 
3 heelt anwesaleh: eo Soe $4505 eS 13 

et PRIPaeSice. on eatery ese 3 116 
Niigata____--- Nagaoka. i. =. eee et 7 245 
P Toyama: -_..- Povamian:.. wor 102% SASS ee gestae 19 832 
Nahas 20 foe os oo 8 se . None PVORG eo san he eee 
RR es Se 25143 1 emcee ee 1h St ae ae 13 780 

PRs: TR ERIURE A 9S pee : yl eee ee, 1 7 
Peamyanacnt:..| cae Oley. Sr eb ee 7 292 
Pppnaniot. <5 = ooo None INOS) So celessosaseS 
CE ae a tee 7 ee ae MS esos see 8 394 
eee Ogaki____.-- = Bi basis es 8 160 
Shizuoka .___- Hamamatsu_______- 13 2 15 310 
C cthagd 2 tee | Shizuoka___-_--__--- eS Ree aerial 12 511 
se AM Nairigao? oes 1 2 a Saat peace ll A68 

ned he NICE Shinaiays 2. oo 2c 1 1 2 35 

ch. LOI OY 3st: eS Ee ER aaa 1 1 25 

YS 7011 heap te ac apeR IN AMOC Rv ee ee 1 Ah a ee ee . 48 2, 160 
Din ee an ERO RAS eee 7 1 8 360 
ns cer ih Olramnicns. =. eee) 2 4 ”, 6 270 

ee . 5: Reningmn ya. 22 =* s 1 4 180 
1.7, 3 Ce ee ae Kuwana_-__- sD ise ei Fegan 2 90 
< | Yokkaichi__- V4) ats, 2 90 

sarc! a eatpaner! 3S) SS re 6. foes 6 270 
S12, Spee secre phew: Setscieiar Seine er magn None INOMOGn [oae ose e at see 
Osakas soo. Gages cs 22 es a 62 63 4,195 
a Pe@yonaks. $2. so 4 1 5 290 
ae Euer Sadia 25. fasten x, 2 f 2 130 
123)" > ae ge (111%, ee as pee 59 1 60 3, 000 
Bit aS Jas < 13 111-1 | See eee 1151) Sees eee Fu 15 750 
se ee | AOS ASA RT eo 6 1 vi 350 
ote 3 Nishinomiya.__--_-- 5 1 6 300 
Waites het ae G se oe None IN ONG? foxes ee Se 
Wakayama___| Wakayama eet ae 4 658 
STs ee ae | a aa Soa ee None Wong Bash Asse sec 
IRR ig ha a ee Loess None INOne= fe as-40c ee ares 
Okayama_-.--- Qkayama.._.-=.--- 23 1 24 1, 200 
Hiroshima_.._| Hiroshima_____.___ 30 3 33 264 
3 5 6 480 
9 234 

5 181 
16 654 
21 592 
14 445 
10 293 
4 102 
27 657 
1 , 50 
ll 550 
il 550 
ll 550 
21 1,050 
9 720 
5 300 
17 1, 244 
1 105 
ll 680 
4 240 
P 1 50 
s See |S NODEOK HEL. {22s c 25 si a ree 1 60 
Kagoshima_-_.| Kagoshima_-__-__-__.- iO) | Sea 19 848 
Reece ae ee Senools soe. 322-5 Relea 4 79 
ef Lees Sot MaRULAZaRK sss Diy Clas eee ene 4 81 
ki ee Fe C854 0 Pelee eee Bieta 1 34 
SO eo Le Siu AIC a oe see ra eee 5 19 
OIG Pen aaa oo 1, 003 58 | 1, 060 52, 991 


1 Report from Ministry of Health and Social Affairs, October 1945. 


targets suffered from demolition bombs. Though 
a few high-explosive bombs were dropped in 
nearly every incendiary raid, most of the hos- 
pitals were lost during the mass burning of 
cities by fire bombs. 


When hospitals of inflammable construction 
were hit by several incendiary bombs they usu- 
ally burned completely. Apparently it would 
not have been difficult to extinguish many of 
the blazes if the normal fire-fighting facilities 
of the city had been able to concentrate on a 
single fire or a small number of fires. But in 
these incendiary raids thousands of bombs 
were dropped at approximately the same time 
and the entire surrounding areas were in flames. 
The fire departments were frequently destroyed 
or were completely ineffectual because of the 
magnitude of the task. Small water reservoirs 
near homes and buildings were inadequate and 
could be utilized only by “bucket brigades.” 
The cities were so inflammable that fire-fight- 
ing equipment and personnel which were rushed 
into the burning areas frequently were lost in 
the flames. The Japanese learned that staying 
to fight a holocaust frequently resulted in the 
loss of their lives. Consequently, the usual prac- 
tice was to flee the area or the city once these 
fire raids became established, with little or no 
attempt made to check the fires. 


Exceptions were hospitals which had favor- 
able locations such as the Tokyo Imperial Uni- 
versity Hospital. There were large open.areas 
about the buildings which nullified the danger 
from spreading flames. As a _ precautionary 
measure the inflammable buildings on the 
grounds had been destroyed, and though the 
entire surrounding area was completely burned 
the hospital suffered no damage. However, most 
hospitals were not so fortunately located and 
though not struck by incendiary bombs they 
were often destroyed by fires spreading from 
the adjacent buildings. Even buildings thought 
to be fireproof were completely gutted from 
the intense heat of the surrounding burning 
buildings. 


The method of handling patients in the hos- 
pitals during fire raids varied. In most instances 
an attempt was made to rescue patients if the 
hospital caught fire, but in other instances the 
panic was so great that personnel fled with 
little thought of the safety of patients or any- 
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one else. The Japanese disregard for human 
life was often astonishingly apparent. 


The lack of any significant air-raid protec- 
tion in Japanese hospitals was particularly 
notable when compared with the elaborate plans 
carried out in the European theater. The Ger- 
mans constructed complex and formidable air- 
raid shelters and bunkers to protect patients 
during raids, and evacuated many patients to 
specially constructed hospitals in the rural 
areas. (Details of these plans can be obtained 
by consulting the report of the Medical Divi- 
sion of USSBS in Germany.) Although the 
Japanese blacked-out hospitals during raids, 
moved patients to inside corridors, basements 
or other comparatively safer portions of the 
buildings, and set up special operating and 
treatment rooms to take care of casualties, the 
air-raid shelters were usually pathetic in type 
and number. The Imperial government estab- 
lished a set of recommendations relative to pre- 
cautions, shelters, etc., and agreed to pay half 
of the expenses involved. The hospital author- 
ities at first did not believe they would be 
bombed and were skeptical about getting such 
financial assistance, so that very few of them 
followed the government’s directions. As prac- 
tically no steel or cement was available for 
the construction of shelters, the final outcome 
was that few shelters were constructed; the 
ones built were ineffective; and in most in- 
stances getting reimbursement for even a part 
of such expenditures was difficult. 


Since there was little protection afforded, 
people were reticent about entering hospitals 
and many patients able to travel sought refuge 
in the country. The number of hospital patients 
decreased, but many needing treatment suf- 
_ fered from lack of care. Such conditions caused 
a deterioration of morale as well as a decline 
in the population’s effectiveness due to illness. 
Under the circumstances, it was surprising that 
more serious outbreaks of communicable dis- 
eases did not occur. 


The actual number of hospital patients killed 
in air raids could not be determined. In most 
instances, records were destroyed along with 
the hospitals. By interrogation of individuals 
one could learn of a few patients killed here 
and there, but in general, the Japanese seemed 
reluctant to admit the number lost. Even where 


piece-meal information could be gathered, there 
was not adequate time to gather enough data 
to reach any definite conclusions. However, it 
is safe to say that thousands of patients lost 
their lives when hospitals were destroyed and 
that the proportion of deaths probably was 
much larger than among the general population 
of destroyed areas. 

The loss of irreplaceable equipment and sup- 
plies in ruined hospitals was an especially seri- 
ous problem. Since many of the hospitals. de- 
stroyed were small units located in Japanese 
type buildings, they could have been restored 
to their prebombing status without too much 
disturbance of service if the equipment could 
have been saved. There were severe shortages 
of medical supplies even prior to bombing, and 
the loss of such supplies in bombing aggravated 
the problem. For several months before the 
end of the war civilian hospitals were almost 
without even the basic articles. Many psycho- 
pathic hospitals were without adequate seda- 
tives. Insulin, digitalis, sulphonamides and 
other basic drugs were so scarce that large gen- 
eral hospitals were often completely without or 
had only negligible quantities. 

Hospital administrations repeatedly com- 
plained of the effects of bombing on hospital 
personnel. Often after air raids they had to 
work continuously for 24 to 48 hours. In short, 
a greatly reduced hospital staff carried as in- 
creased burden and at the same time got in- 
sufficient rest and had difficulty in getting to 
and from work. In time the effects became more 
and more evident. Morale was low. There was 
little with which to work. Hospitals deteriorated 
and in many instances would have closed had 
the pressure of wartime conditions not been 
so great. Actually, few hospitals did close, but 
many could have closed rather than continue as 
they were. The hospitals were probably in 
worse condition, both physically and function- 
ally, than they had been since the beginning 
of this century. 


Post-War Status 


The Medical Division of USSBS entered 
Japan about two months after the cessation of 
hostilities. After the war ended the people had 
been so stunned and were so uncertain as to 
what to expect of their conquerors that prac- 
tically no constructive or restorative work was 
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TABLE 5.—Hospitals, bed capacity, occupancy and out- 
patients by prefectures, 15 September 1945 


TABLE 6.—Number of Japanese persons requiring medi- 
cal care or hospitalization, October 19451 


Number of 
Total Bed Occupied patients 

Prefecture hospitals | capacity beds (out-patient 

department) 
oOKKMidOy oo. 284 14, 520 10, 315 28, 650 
AOmOn es aay ae Ses Lag 2, 388 1, 526 2,395 
TP MALOs. Stee Sea ey 46 3, 479 1, 785 5, 390 
AV irae ee ae 52 5, 760 3, 476 4, 395 
AK bas Sets bess 33 2, 691 4, 231 5, 219 
Wamneatas = eee ak 25 2, 009 1, 462 2, 581 
Muakushimg $2236 eee 55 3, 723 1, 660 8, 825 
UDarakl ose eee 40 3, 293 1, 120 765 
Pprnigie ss oe 39 2, 571 667 3, 574 
Gam a eee ee 53 3, 894 2, 773 3, 566 
Baitamavs sats 63 3, O81 1, 626 1, 597 
Oia = a eee 109 5, 553 3, 571 4, 993 
NOK Oewer errs meee 277 32, 845 12, 709 16, 692 
SAnMenWa- oo eo ae 67 6, 303 207 3, 976 
Nida tags & a ter 58 4, 275 1, 834 7, 590 
36 2, 676 900 2, 648 
55 4, 011 1, 258 7, 292 
20 1,727 605 2, 020 
16 703 507 1, 257 
66 4, 587 1, 958 5, 834 
36 2, 631 957 2, 530 
61 3, 034 1, 335 4, 265 
90 7, 274 2, 383 5, 977 
45 3, 010 1, 288 3, 801 
33 1, 938 667 2, 981 
si 40 pee rs Sis Ra Loe eeohicga | (ay Roe ee ee Se. 
131 19, 806 5,327 10, 615 
PUVORO. 22S sak 24 5 ei Uf 559 2, 692 
Wakayama.___--------. 19 1, 222 367 1, 419 
TOULON 20 S250 Se 14 1, 237 775 2, 372 
PalManee-sss ste 20 DS SOU ees es Sate Be Roa ee 
ORavameas. 2265 Sass 49 5, 435 4, 351 3, 460 
Miroshimeai = ee 52 3, 701 1, 224 2, 645 
Wamacuchi oo 46 3, 041 2,102 3, 767 
Ro kMSsHiIN Ges os eso oe 18 1, 116 4, 140 26, 550 
WeaPaWaaulo. sSceuscccs 29 1, 614 1; 231 Do 
TMG: a ars ke 50 1, 932 1, 069 3, 599 
BeOChI ss onn oes aas ones 27 1, 231 773 1, 668 
IVb ie) b] ee lees ae a 258 10, 712 4, 186 21, 148 
Batic e cs ce ee eee 4 tL cet Cae eas teagan Pagan Serres rie 
Nagasaki 55 3, 664 1, 190 6, 170 
Kumamoto 37 1, 980 482 1, 959 
Ola. 226 Ses 33 1, 510 389 1,177 
IMA Waza 2s o- oe ere 21 574 384 1, 387 
icAagoshimMgs S22 ewe 30 2, 890 I G20 Hales eS 
AROfaltseos soe 2, 709 193, 294 90, 689 231, 678 

Tuberculosis and 

- leprosaria-_....--.--- . 384 79, 630 B03 TOO dish aee eas 
Grand total__-..- 3, 048 272, 924 126, 488 231, 678 


done. The Medical Division therefore saw a 
fairly accurate picture of conditions as they had 
been at the time of the surrender. 

One of the few evidences of an attempt to 
restore medical facilities was the return of sup- 
plies and equipment which had been hidden in 
the rural areas, but even 3 months after the 
conclusion of the war this movement had not 
reached large proportions: Difficulty of trans- 
portation, apathy and inactivity of the people, 
were deterrent factors. Since many buildings 
formerly housing this equipment had been de- 
stroyed by bombing, there was the problem of 
finding suitable structures or constructing new 
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Number of patients 
Name of prefecture 


Fagor * 
In-patients | Out-pdtients | Patients at home 

17, 000 64, 000 81, 000 

6, 300 23, 700 30, 000 

4, 400 16, 600 21, 000 

9, 500 35, 500 45, 000 

4, 800 14, 200 19, 000 

9, 200 34, 800 44, 000 

9, 000 34, 000 43, 000 

8, 000 30, 000 28, 000 

5, 300 19, 700 25, 000 

6, 100 22, 900 29, 000 

8, 600 32, 400 41, 000 

5, 900 22, 100 28, 000 

» 18,300 68, 700 87, 000 

13, 200 49, 800 63, 000 

NMilgata te as Pee ees 8, 800 33, 200 42, 000 

Do vamen is <) 2s sere Sees 7, 400 27, 600 5, 000 

Tghikaws oper 6, 900 26, 100 33, 000 

Wakwi: eo een 3, 600 13, 400 17, 000 

i 1, 000 4, 000 5, 000 

5, 000 19, 000 24, 000 

6, 700 25, 300 32, 000 

Shizuoka___ 8, 400 31, 600 40, 000 

OHI = case enn 10, 900 41, 100 52, 000 

MIB oon oie eee 6, 700 25, 300 32, 000 

Siig fo eee 3, 600 13, 400 17, 000 

RV OLO Solin Ane eres 20, 800 78, 200 9, 000 

[Ec NR arash eg nk ig 25, 200 94, 800 120, 000 

se 7) tc ene ae ss a 17, 000 64, 000 81, 000 

IND tae se) nie eee 3, 200 11, 800 15, 000 

Wakayama: -.22 00 2.2 7, 400 27, 600 35, 000 

Toten e528 Bae 2, 500 9, 500 12, 000 

Shimianes. 5 cree 3, 800 14, 200 18, 000 
Okayamas oo 500223 11, 600 43, 400 55,000 - 

Hiroshima -____-_- 9, 900 37, 100 47, 000 

Yamaguchi___ 7, 800 29, 200 37, 000 

‘Tokushima 4, 800 18, 200 23, 000 

Wagawa.s--es 13, 700 51, 300 65, 000 

WDC sees eee ae 9, 700 36, 300 46, 000 

Feochies vac ee Soe Fd 2, 700 10, 300 13; 000 

BUKUOKG 2-227 2 eee tesa 17, 000 64, 000 81, 000 

[Sb 047 Venti Nai i WE cat 4, 600 17, 400 22, 000 

Nagasaki______- eee eel 8, 200 30, 800 39, 000 

Kumamoto i= sccsa le 6, 500 24, 500 31, 000 

} I He pe eg eee, 9, 000 34, 000 43, 000 

Whivezald Fees aes 5, 000 19, 000 24, 000 

aCAgOSHIMA soot ake 10, 500 F 50, 000 

Total22s Soc ssc 395, 500 1, 483, 500 1, 879, 000 


1 Estimated by Ministry of Health and Social Affairs. 


buildings in which to reestablish the hospital 
facilities. In a few instances where the needs 
were of an emergency nature, the central gov- 
ernment requisitioned buildings and assisted in 
the reestablishment of hospitals. However, most 
of the initiative was left to the local city or 
prefectural authorities and little had been done. 


One of the surprising facts encountered in 
Japan during the immediate post-war period 
was the low occupancy of the remaining hos- 
pitals. On 15 September 1945, only 126,488 of 
a total of 231,678 beds were occupied. Table 5 
shows the distribution of these hospitals by 
prefectures and includes the number of in-. 
patients and out-patients at that time. Though 
the reports were not complete at that time it 
was evident that only about 50 percent of the 
available hospital beds were occupied. Compar- 
ative hospital bed occupancy figures for the 
United States for 1942 were 61.4 percent and 


75.1 percent for 1944. Since these figures were 
such a complete contradiction to the reported 
health conditions of the Japanese, the Public 
Health and Welfare Section of SCAP asked 
the Japanese government to compile and submit 
a list of the number of Japanese persons re- 
quiring medical care or hospitalization. The 
report was. submitted on 21 October 1945 and 
is shown in Table 6. It was estimated that 
395,500 persons were in need of hospital care 
and 1,483,500 needed out-patient care. When 
these figures were compared with the numbers 
actually receiving treatment, a tremendous in- 
consistency was noted. In other words, though 
there was a large number of vacant hospital 
beds only one of three needing hospital care 
and one of six needing out-patient treatment 
were actually receiving it. There are several 
contributing factors which may help to explain 
this inconsistency. Whereas the number of pa- 
tients receiving treatment was an actual count, 
the number needing care was an estimation, 
and it was suspected that in their desire for 
sympathy the Japanese may well have over- 
estimated the latter figure to a considerable 
degree. Also, most of the hospitals are located 
in large cities, and the population was still 
widely scattered over the rural areas. Few of 
the larger cities had been reoccupied by more 
than 50 percent. Consequently, many of the 
persons needing care were not in locations 
where they could receive it. Too, the Japanese 
have always been very mercenary in their dis- 
tribution of medical care, with few patients 
admitted to hospitals unless they were able to 
pay. With the economic upheaval of the time, a 
very large percentage of the Japanese were 
actual paupers. The government financed med- 
ical care for those injured in air raids but free 


care for other illnesses and injuries generally © 


was not provided. Thus, many who needed it 
were probably unable to obtain medical and 
hospital care because they could not pay for it. 


In an attempt to determine whether these 
conditions would be sustained over a long pe- 
riod the Public Health and Welfare Section of 
SCAP requested the Japanese government to 
submit weekly reports on the numbers of hos- 
pitals, in-patients and out-patients by prefec- 
tures. These reports from 12 October to 9 
November 1945, are shown in Appendices A-1, 


A-2, and A-3. Though the figures were not 
complete for all prefectures there was sufficient — 
information to indicate the trend over this five- 
week period. A composite study of 23 prefec- 
tures for which the reports were complete is 
shown in Table 7. Over the five-week period 
there was a gradual decrease in the number of 
in-patients. While there was more fluctuation 
from week to week, there was a slight decrease 
in the number of out-patients over this period. 
Study of the individual prefectures reveals that 
most of them remained essentially unchanged, 
several showed slight decreases in the patient 
load, while Tokyo alone showed a significant 
sustained increase in both in-patients and out- 
patients. - 


These figures indicate that the hospital fa- 
cilities for the period studied were not over- 
burdened nor even filled to a degree consistent 
with most economical operation. Many people 
who needed care were not receiving it, but 
further study of the entire Japanese health 
situation would be necessary before one could 
reach more definite conclusions. 


TABLE 7.—In-patient and out-patient load of Japanese 
hospitals as reported by 23 prefectures (complete) 
from 12 Oct. to 9 Nov. 1945 


1,398 Hospitals 1,331 Hospitals 


Date In-patient | Total Date Out-patient | Total 
average average 
Ochs 255: 1, 861 42,797.) Oct..12..--_.- 5, 675 | 130, 537 
Oat. 192 as iss E2 40, 758 | Oct. 19__-2.__ 6, 326 | 145, 499 
OCU. 2s) sh e- 1, 703 39, 169} Oct. 26. .-.--. 5, 367 | 123, 452 
MOV; 22ccs5o 1, 666 38, 313°] Nov, 2__-.-._- 5, 969 | 137, 305 
INOY {0st eee 1, 670 38, 407 | Nov. 9__.--__- 5, 611 | 129, 048 


Until October 1945 the hospital bed-popula- 
tion ratio in Japan did not decrease from that 
of 1938. The Japanese had been able to replace 
the loss of hospitals by some type of facility, 
with the result of an actual increase over this 
period. Some of the replacement was due to 
the utilization of schools and other public build- 
ings, and the conversion of military hospitals 
to civilian status. Generally, none of the in- 
crease was due to construction of civilian hos- 
pitals. Table 3 indicates the comparative figures 
for Japan in 1938 and 1945, and also a compari- 
son with similar dates on the United States and 
with the two States representing the extremes 
in this country. It may be noted from this table 
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that the over-all hospital bed-population ratio 
in Japan was 3.9 beds per 1,000 population for 
1945 while the State with the lowest ratio in 
the United States was Mississippi with 4.98. 
New York State had the highest ratio with 
15.34, and the over-all figure for the United 
States was 9.77. Thus the comparative number 
of hospital beds in Japan at the time of the 
survey was far less than half those in the 
United States. A considerable proportion of the 
Japanese hospitals were of temporary and 
emergency nature and will have to be replaced 
or abandoned within the next few months or 
years. 

The number of proposed and established 
health centers by prefectures for Japan in 1945 
is shown in Appendix A—4. It portrays an offi- 
cial interpretation of clinical facilities avail- 
able to the public but actually is a poor index. 
Most of these centers were not in effective op- 
eration and all were poorly staffed. The same 
may be said to be true with regard to the offi- 
cial government report on materal and child 
welfare work (Appendix A-5). 

The situation with regard to hospital fa- 
cilities in Japan was not hopeless or even criti- 
cal at this time. Only half of the available beds 
were being utilized, but that was certainly no 
indication of the needs of the Japanese people. 
It was in part a reflection of the continuing un- 
settled state in Japan. To a great extent, the 
economic recovery of the Japanese nation would 
influence future developments in hospitals. 
Only with a better balanced economy could 
Japan construct and operate the hospitals that 
will be needed within the next few years. 


MEDICAL EDUCATION 


During the war with the United States, med- 
ical education in Japan deteriorated so seriously 
that it was threatened with suspension. The 
cumulative effects of individually insignficant 
events reached serious proportions as time 
progressed. An attempt is made here to point 
out these factors and to show the end effects. A 
brief explanation of prewar conditions in Jap- 
anese medical education is therefore necessary. 


Prewar Status 


The Japanese system of education is some- 
what similar to the American schools but more 
closely parallels the German system. A child 
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enters school at about 6 years of age and at- 
tends primary school for 6 years. This is fol- 
lowed by 5 years in middle school, at the end 
of which time the student is about 17 years of 
age. If he is working toward a medical educa- 
tion he may then enter high school or enter a 
medical college directly. Prior to the war a 
student was required to spend 3 years in high 
school before he was eligible for admission to 
one of the medical universities. 

About the time of the china incident a com- 
pulsory military training program was insti- 
tuted in Japan. The age limit was rigid and a 
few students were taken into the military as 
ordinary soldiers before completing their edu- 
cation, but after they had completed their 
service some were able to resume their medical 
studies. Many graduated from medical schools 
young enough so that they were able to obtain 
some hospital training before being called into 
military service. These draft regulations were 
continued up until the outbreak of war with the 
United States. 

Medical schools in Japan fall into two groups. 
The higher class medical schools are spoken of 
as medical universities and have considerable 
prestige. The most prominent of the universi- 
ties prior to the war were the nine Imperial 
Universities—seven in Japan proper, one in 
Formosa, and one in Korea. There were 10: 
other medical schools of university rank. Seven 
of those were established by prefectures with 
the support of the central government and 
ranked next to the medical faculties of the 
Imperial Universities. There were three private 
medical schools of university rank in Japan 
proper, all in Tokyo. The medical school of 
Keio Gijuku University had the highest repu- 
tation among the private schools and compared. 
favorably with many governmental schools. 
Reference to War Technical Bulletin, TB MED 
160 shows the information which was available 
regarding the schools of university rank be- 
fore the onset of war. A list of the schools of 
university rank in 1945 is shown in Appendix 
A-6. 

In addition to the universities, there were a. 
number of private medical schools of lower 
rank, commonly referred to as medical colleges 
or medical professional schools. A few of these 
schools had fairly good standards but their 
graduates had considerably less prestige than. 


the graduates of schools of university rank. 
Whereas the graduates of the latter were auto- 
matically admitted to medical practice, the gov- 
ernment required the graduates of the lower 
institutions to pass the required examinations. 
The medical professional schools took students 
directly from middle school without any high 
school education. They were then given medical 
courses varying between four and five years, 
including a premedical course which was not 
included in the regular four year course of the 
schools of university rank. 


Women were not admitted as students to the 
medical schools of university rank, but in a 
few exceptional cases they were admitted as 
graduate students to certain of the prefectural 
and Imperial Universities. In 1941 there were 
three medical schools for women in Japan, two 
in Tokyo and one in Osaka. 


In addition to the civilian medical schools, 
there were the Army Medical School and the 
Navy Medical School, both located in Tokyo. 
Those schools did not attain any importance 
until about 1939 and 1940 when the require- 
ments for military medical personnel became 
prominent. All doctors taken into the military 
forces were given courses of 8 to 10 months in 
one of these schools. The program consisted of 
an indoctrination into military procedures and 
courses in diseases of particular importance to 
the armed forces. 

In 1938 and 1939 most government medical 
schools instituted an 
course” which was intended to graduate more 
physicians in order to supply the demands of 
the armed forces. Actually, it simply increased 
the enrollment beyond the “fixed number” of 
students and resulted in the graduation of two 
classes in 1941, one in March and one in Decem- 
ber. There were 6,253 students graduated that 
year in comparison to a previous high of 2,968 
in 1939 (Table 8). 

The medical schools of Japan were on a par- 
tial wartime basis as early as 1938. Because 
of demands of the undeclared war in China and 
in anticipation of the coming conflict, the gov- 
ernment began to delete certain courses from 
the curriculum and introduce military subjects, 
increase the enrollment, allow an increase in 
the number of schools, and take other steps to 
_ train more physicians in a shorter period of 


“emergency medical — 


time. The gradual transition over several years 
in Japan was not comparable to the abrupt 
changes that occurred in the United States in 
a few months. 


TABLE 8.—Number of medical schocls and physicians 
graduated in Japan, 1938-45 1 


Medical college 
Number of | University graduates | Total 
Years schools graduates _____| graduates 
Female Male 
1088-2: 26 1, 681 364 839 2, 884 
1 12) MEAT 39 1, 690 369 909 2, 968 
1940 39 | 1, 685 379 827 2, 891 
pO) See 39 3, 336 760 20157 2 6, 253 
(tS ea 40 1, 703 470 1,99 4, 168 
jt k Gees 44 1, 626 492 1, 925 4, 043 
OGG Ss Sear 61 1, 577 561 2, 092 4, 230 
bo Ee ar 69 1000 eo 2, 546 4, 196 


1 The number of graduates of 1941-44 includes those of medical schools in 
Formosa and Korea. 
2 2 classes were graduated in 1941, March and December. 


Great difficulty was encountered in apprais- 
ing Japanese prewar education. Often a system 
that seemed well organized when viewed on 
paper appeared entirely different when scrut- 
inized at the functional level. This was true of 
Japanese medical schools. The Japanese were 
able to set up a good system of teaching for 
the medical schools but they were unable to 
make it work. The fact that they were either 
unable or unwilling to recognize these deficien- 
cies often resulted in confusion among them- 
selves and others who attempted to appraise the 
system. 

Generally speaking, the medical schools of 
university rank were the only ones with even 
partially acceptable features. Many of their 
professors received a part or all of their medi- 
cal training abroad and were fairly sincere and 
competent scientists. The large majority were 
German-trained, but many had received some 
education in England or the United States. The 
buildings were usually adequate, equipment was 
fair, and there was enough clinical material. 
Yet the fact that many of the schools completely 
failed in their purpose of graduating competent 
physicians was admitted by several outstanding 
Japanese medical educators. 


The medical colleges or lower grade medical 
schools were entirely inadequate. They ac- 
cepted students directly from middle school 
without any scientific background. In the 4- to 
5-year curriculum an attempt was made to give 
the students a premedical and medical course 
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that would fit them for the practice of medicine. 
Most of the schools were privately controlled 
and the faculties were small and usually in- 
competent. In many instances the students 
performed menial tasks about private hospitals 
and medical education was a secondary issue. 
Students with an acceptable background or any 
true scientific ambitions would not attend these 
schools. The graduates were definitely not ac- 
cepted by the better class public or by higher 
scientific organizations. Thus a large number 
of persons who were neither competent or gen- 
erally accepted by the Japanese themselves 
graduated to practice medicine. It appears that 
the type of medicine they practiced was not 
far superior to that of the licensed practitioners 
of acupuncture or moxicantery or the unlicensed 
faith healers. 

In addition to the medical schools there were 
nine dental colleges and 10 schools of veterinary 
medicine in Japan before the war with the 
United States. Only 1 of the dental colleges 
was-governmental and 8 were private, while 7 
of the 10 veterinary schools were government 
controlled. 


General Effects of the War 


As mentioned previously many Japanese 
functions were on a wartime basis beginning 


about the time of the start of hostilities with - 


China in 1937. The first changes evident in the 
field of medical education were in 1938 and 
1939. The age of induction for compulsory mil- 
itary service was not sufficiently low to result 
in any significant interference with medical 
education at this time. 

With the advent of hostilities with the United 
States, government control became more strin- 
gent. In connection with the accelerated pro- 
gram in medical teaching, the schools graduated 
two classes in 1941. Due to larger classes and 
more schools the number of graduates con- 
tinued to increase over the next few years 
(Table 8). 

Apparently, the selection of medical students 
by the larger universities was made on a fair 
and impartial basis. Prior to the war appli- 
eants for admission were appraised on the 
basis of their previous school record, personal 
interviews and an examination in the basic 
sciences. During the war the Ministry of Edu- 
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cation directed that scientific questions could 
no longer be asked on entrance examinations. 
As explained by one of the Osaka professors, 
the rationale of this ruling was as follows: Pre- 
medical students, both in middle and high school, 
worked as laborers in war plants in addition 
to attending school. They were not allowed 
sufficient time in school to really apply them- 
selves to their subjects and thus were not pre- 
pared for such examinations. It was feared by 
the government that if such questions were 
asked, the students would realize that they 
were being held responsible for the material 
they were covering in school and would tend 
to shirk their war work and devote more time 
to their studies. Many other evidences were 
seen which illustrated the insincerity of Japan- 
ese authorities relative to the quality of edu- 
cation. While not willing to discontinue educa- 
tion, they continued schooling on a superficial 
basis but devoted most of the students’ time to 
work in factories producing military supplies. 

Further curricular changes were also intro- 
duced in the medical schools. Courses in ob- 
stetrics, pediatrics, and the basic sciences were 
curtailed as courses in military medicine were 
added. Too, the entrance requirements were 
lowered and the length of the medical courses 
were shortened (Table 9). The exact dates upon 
which these various changes occurred were not 
known since they varied from school to school. 

As early as 1942 medical schools began to 
note shortages of supplies and equipment, and 
by early 1944 shortages became quite acute. 
Many basic laboratory exercises had to be 
omitted because of the lack of chemicals, and 
broken or worn-out equipment could not be 
replaced. 

After compulsory military service had been 
in effect for several years, the shortage of 
young teachers became more acute. It was said 
that even though some of the men were being 
returned from military duty they had “lost 
their clinical touch.’’ They had been away from 
the practice of medicine for such an extended 
period of time that they were no longer satis- 
factory instructors for students. The middle- 
aged and older teachers in medical schools were 
not utilized by the military services to any 
great extent so that the medical faculties re- 
mained fairly intact except for the young 
physicians. 


| 
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TABLE 9.—Schematic plan of medical education in Japan 


Medical 
colleges 


Medical ~ 
universities 


War Prewar War 
(years) | (years) | (years) 


Prewar 
(years) 


ebay sohodh eo 2 5 53-2 3 6 6 6 6 
yO LM Ts) el aR lee a a 5 5 5 5 
PONNIENE SOUP ne 5S Ske sn eens 3 7 Rae ee ol Eb Pabst fie 
CS 8 Sik Lapeer ick er cipal Re eee AS ale dat Pas eat a a 45/| 344% 
RIMSVOINIOS $2 5455 1555 <5-5-+==-55.5-.- 4 | ey) eA Fl baa soe ee 


As the war progressed the draft age was 
gradually decreased from 27 to 23 years and a 
man was drafted even if he was in medical 
school and regardless of how close he was to 
graduation. It was admitted by educators that 
some medical students had been taken as ordi- 
nary soldiers but no estimation of the number 
could be obtained, as there were no records 
pertaining to this point. It appeared that the 
military was sufficiently powerful that the 
Ministry of Education or any other group was 
afraid to disagree with them when medical stu- 
dents were to be drafted. However, the im- 
pression obtained from many sources was that 
few medical students, probably less than 5 
percent, were so drafted. During the last few 
months of the war the pressure of the military 
for more manpower threatened to interrupt 
medical education completely. It was proposed 
that all physically fit young men of 17 years or 
older be taken into the armed forces. This de- 
mand was opposed by the Ministry of Education 
but the issue had not been settled at the time of 
the surrender. Such a move would have meant 
the closing of practically every college and uni- 
versity in Japan and illustrates the desperate 
plight in which the Japanese found themselves 
in 1945. 


The Effects of Bombing 


Added to the general effects of war, there 
were many conditions which could be attributed 


in part to bombing. 


One very serious effect on medical schools 
was the evacuation of supplies and valuable 
equipment to safer areas. Chemicals and lab- 
oratory apparatus were taken from the lab- 
oratories. School libraries were completely or 


| almost completely withdrawn. X-ray equipment 
and other valuable devices were removed from 


teaching hospitals. The students were thus de- 


prived of an important part of their education 
and the patients received poorer medical care. 

By remaining in the cities, students and 
teachers subjected themselves to bombing which 
they could avoid by fleeing to the country. Many 
did leave; others remained only until the city 
had been bombed. Students could not afford to 
detach themselves completely for fear of in- 
duction into the military service, but they did 
not attend classes regularly. Often when they 
attended classes the instructor would not ap- 
pear and the time was wasted. Morale was poor. 


The amount of war duty required of students 
varied from one prefecture to another, and de- 
pended upon the urgency of the situation. Early 
in the war, in the prebombing era, students 
spent their summer vacations in mining areas 
to carry out numerous tests on miners, with 
particular attention to tuberculosis. They were 
organized in groups of 10 headed by an in- 
structor. These assignments were probably 
useful from a training standpoint when there 
was adequate supervision of their work. As the 
war progressed students were mobilized for 
labor duties which had no relation to their 
professional training, such as assisting in 
clearing away debris in bombed plants or about 
the water front. In Osaka it was said that the 
practice became so common that it threatened 
to interrupt the medical school of the Imperial 
University. The medical authorities appealed 
to the local government and after considerable 
delay the practice was discontinued. Thereafter 
the students were used on air-raid rescue or 
first-aid teams and to conduct clinics to care 
for casualties. These duties often interferred 
with their formal education but in the emer- 
gency the medical schools could not object to 
this practice. Similar situations were encoun- 
tered in other cities and schools. 


An important factor which should not be 
overlooked is the effect fear had on education. 
After bombing began, students and teachers 
became tense and fearful lest they should be 
destroyed in the next raid, and were unable to 
concentrate. Many of the professors related 
that they noted this symptom among themselves 
and their students. Toward the end, many of 
the Japanese realized that the war was lost 
and wondered whether they and their families 
would survive until it was concluded. Despite 
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the fact that there was a gradual deterioration 
of morale, there was no evidence of suicides 
among the students, nor did they seem to show 
any increase in psychiatric disturbances. The 
picture was that of anxiety, with distraction 
and inability to concentrate. 


Often after air raids there was sufficient dis- 
ruption of transportation that students and 
teachers were either delayed or were unable to 
reach the schools. Even though the bombing of 
cities was almost entirely incendiary and con- 
sequently streetcar and railway tracks were not 
greatly disturbed, many cars were consumed in 
the flames. Operating and maintenance crews 
were often killed or injured, or had fled. For a 
period of several days after one of the large 
city raids, transportation was immobilized or 
irregular and overcrowded, and the people were 
forced to suspend normal activities. Medical 
students were busy helping to care for the in- 
jured or with other duties. In all, it is difficult 
to understand how many of the schools even 
_ pretended to continue in existence. 


The direct and often severe effects of bomb- 
ing were seen in the actual destruction of 
schools and hospitals and in the death or injury 
of students and teachers. Table 10 shows the 
casualties sustained and the destruction of 
teaching facilities. This information was ob- 
tained from the Chief of the University Section 
of the Ministry of Education about three and 
one-half months after the end of the war. It 
was felt to be fairly complete and accurate 
though at least one apparent discrepancy ap- 
pears. For instance, upon visiting the Imperial 
University Hospital, Tokyo, it was noted that 
several of the buildings had been destroyed but 
the wreckage did not appear burned out. Upon 
questioning hospital authorities we were told 
that the hospital had not been struck by bombs. 
The debris on the grounds was said to be the 
remains of several combustible buildings which 
were torn down as a protective measure against 
indendiary raids. It was reported that in this 
manner the hospital had sacrificed almost half 
of its bed capacity in an effort to protect the 
less inflammable main structures. Yet the Min- 
istry of Education reported that a part of the 


hospital was burned. Another discrepancy was | 


in the reported number of casualties resulting 
from the atomic bombing of Nagasaki. Several 
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local authorities reported 600 students and 
teachers killed, whereas the Ministry of Educa- 
tion stated that 399 students and 22 teachers 
died of the bombing. Otherwise, the material 
coincides with information received elsewhere. 

It may be noted from Table 10 that most of 
the schools and hospitals were burned but that 
there were relatively few casualties among the 
students and teachers. Hospitals and medical 
schols were not sélected targets, however, they 
were located in the congested, highly combus- 
tible sections and it was impossible to avoid 
them in the mass burning of cities. 


It is difficult for Americans who are accus- 
tomed to hospitals and universities built on 
spacious grounds to realize at what premium 
ground is held in Japan, where nearly every 
square foot of land is utilized. Hospitals and 
schools are commonly surrounded by Japanese 
buildings of highly combustible nature. Some 
of the hospital buildings were relatively fire- 
proof but nevertheless were completely gutted 
by flames. The fires about such buildings were 
so intense that windows were broken out, even 
metal window shutters were buckled and 
twisted, and inflammable interiors and furnish- 
ings were burned completely. All the contents, 
including medical equipment and supplies, were 
usually destroyed and only the shell of a build- 
ing remained as evidence of a formerly impres- 
sive hospital. When the buildings were of 
wooden construction they were completely con- 
sumed if caught in these great fires. 


Many hospitals and schools survived in the 
burned-out cities because they were less inflam- 
mable and/or were protected by surrounding 
buildings of similar construction. The Imperial 
University and Hospital at Osaka is an example. 
Others were fortunate in having considerable 
open space about the buildings. For instance, 
the Imperial University and Hospital in Tokyo, 
located on a beautiful, spacious campus in a 
densely congested section of the city was un- 
harmed although the surrounding areas were 
burned to the ground. Still other hospitals and 
schools were partly destroyed but some of their 
buildings across the street or located at some 
distance suffered no damage from bombing. At 
Keio University in Tokyo nearly all of the medi- 
cal school buildings and hospital containing 710 
of the original 900 hospital beds were consumed 
in the spreading fires. 
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All in all, the medical schools and teaching 
hospitals of Japan suffered tremendous physical 
damage from bombing. About 20 percent of the 
total civilian hospital beds and an unknown 
amount of valuable equipment was consumed in 
the fires of incendiary bombing. Additional 
damage was inflicted by the atomic bombing of 
Hiroshima and Nagasaki. Generally speaking, 
the higher class schools suffered less damage 
because of more fire-resistant construction and 
more favorable locations. The smaller schools, 
the majority being of wooden construction and 
located in more congested areas, were usually 
total losses when caught in conflagrations. 


Postgraduate Education 


There was little postgraduate medical educa- 
tion in Japan even before the war. There was 
some graduate training of physicians in the 
various hospitals, particularly those associated 
with the medical schools of university rank. 
The Institute of Public Health stood out as the 
only formal postgraduate institution. Physi- 
cians who desired to receive formal training in 
other subjects usually went to medical centers 
in Europe or the United States. 

The wartime fate of the Institute of Public 
Health was particularly interesting as it was 
not bombed, but suffered severely from war 
conditions and the indirect effects of bombing. 

The Institute of Public Health was estab- 
lished under an Imperial ordinance dated 29 
March 1938, and is under the jurisdiction of the 
Minister of Health and Social Affairs. The In- 
stitute Building was donated by the Rockefeller 
Foundation and was completed on 9 May 1938. 
Although the primary purpose of the Institute 
was to train public health workers, it also un- 
dertook scientific investigation and research on 
problems related to the health of the Japanese 
nation. Two practical training centers were 
established in connection with the Institute— 
the urban center in Kyobashi Ku, Akashicho, 
Tokyo, and the agricultural center in Sawa 
Machi, Saitama prefecture. These centers were 
operated by the city of Tokyo and Saitama pre- 
fecture, respectively, but from a practical 
standpoint were intended as field units of the 
Institute of Public Health. Training courses 
were provided in medicine, pharmacy, veterin- 
ary medicine and public health nursing. The 
fixed number of students and the amount of 


training was as follows: Medicine—50 students, | 


1 year, 1,550 hours; pharmacy—20 students, 1 
year, 1,550 hours; veterinary medicine—25 stu- 
dents, 4 months, 468 hours. The training in- 
cluded field work and excursions. In addition to 
the regular course, special, postgraduate stu- 
dents were admitted to work on specific prob- 
lems. The original staff consisted of a director 
of professional rank, 7 professors, 9 assistant 
professors, 9 lecturers and 19 assistants. 


In 1940 the Institute for Nutrition Research 
and in 1941 the Institute of Physique were in- 
corporated within the Institute of Public Health, 
and in 1942 the Institute of Population Prob- 
lems and the Institute of Industrial Safety were 
added. The new Institute then consisted of five 
departments, each representing one of the for- 
mer divisions. However, the unification was 
only nominal and the various units continued 
to function as independent institutes. A signi- 
ficant development in this connection was that 
the Vice-Minister for Health and Social Affairs 
became ex-officio director of the Institute. Since 
such an official was a layman and did not have 
a scientific background, this change was re- 
sented by the scientific personnel and resulted 
in a considerable decline in morale. 


During the war the Institute suffered from 
increasing shortages of chemicals and food- 
stuffs for experimental animals. Three of the 
staff of 19 were taken for military service. Be- 
cause of the shortage of paper, The Japanese 
Journal of Public Health ceased publication. 
The training activities of the Institute were 
gradually decreased each year of the war be- 
cause of great need of this professional person- 
nel for the military service. Finally, in April 
1944, the Ministry of Health and Social Affairs 
suspended all teaching activities of the Institute 
except a junior course in nutrition, which was 
an undergraduate class. Table 11 shows the 
number of graduates in the various depart- 
ments from the opening of the Institute through 
1945. 


_ As previously noted, the Institute sustained 
no direct damage from bombing, but it suffered 
severely from indirect effects. When Saipan 
was occupied by the United States in July 1944, 
the Japanese Ministry of Health and Social 
Affairs, which had been housed in barrack 
buildings, began searching for concrete build- 
ings, for fear of air raids. They moved into the 
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TABLE 10.—Effects of bombing on medical and dental schools, Japan 


Teachers and staff Students = 
Name Location et Degree of injury 
Killed | Injured | Killed | Injured 
Tokyo Imperial University___-____ Motofuitemach!:.mongiak: Tok yO: 25s =a le he ee et eet hee Part of hospital burned. 
Osaka Imperial University_-_____- Tsuneyasu-cho, Kita-ku, Osaka___---_-_---- 6 5 8 8 | Attached medical school com- 
. ; pletely burned. 
Nagoya Imperial University ______ Terumai-cho: Showacku, Nagoya:<.....- [bee eb ee ose Mostly burned. 
Okayama Medical College_______- Oka Okavams Oltvic. 8 ieee cee 4 2 6 4 | Hospital mostly burned. f 
Chiba Medical College___________- Yasaku-cho, Chiba City 22 2-222-232-2265 Yi ist estan ay 3 3 an —eamacins and hospital 
ed. 
Kumamoto Medical College_______ Hanzyo-machi, Kumamoto City--..-___---- Mostly burned. 
Keiogijiku University_._._.______- Shinano-machi, Yotsuya-ku, Tokyo-_- Completely burned. 
Nihon‘ University 220532 2-32-22 Ouyaguchi, Itabashi-ku, Tokyo______- Half burned. 
Tokyo-jikeikai Medical College___| Atago-cho, Shiba-ku, Tokyo____-_____- Rae Fe Mostly burned. 
Nihon Medical College______.____- Komagomesendagi-cho, Hongo-ku, Tokyo__- Completely burned. 
Aomori Medical College___________ PR ETA OVE AO LE oe eget ae tae pe eS ae bag oe 1 Niche cae as Do. s 
Tokushima Medical College_______ Showa-machi) Tokushima Clty: S22 2p ans Sra eco as eee eee ee a hospital completely 
urned, 
Mie Prefectural Medical College__| Shimabuda, Tsu City_..._-.._..---.-_-_---- 2 Je aad Siewe (ate ae Se Do. } 
Yamanashi Prefectural Medical | Higashi-Aonumamachi, Kofu City_...._.---|-._.-.----|----------|--------|--------- Schoo] and attached hospital com- 
College. pletely burned. 
Nagoya Municipal Women’s Mizitho;viizithosku Nagoya Olty cae oan) oe es Pe eee eels eres Part of school burned. 
Medical College. ‘s pal 
Gifu Prefecture Women’s Medical | Hongo-ku, Gifu City_..2-2-- 2222-22-22} 2-2-2 L |. --L-L Na ee ana Fo School building completely 
College. burned. 
Tokyo Medical College__.-_-..____ Higashi Oukubosanachis-Todopasni-ki, joao. 22) 155. eee oo ee eaee Mostly burned. 
: Tokyo. 
Showa Medical] College____._______ Wakabu-cho, Hi parasKils VOkVO: Jac-c-=- | saceeuee | ate ne eee 2 6 | Not burned. 
Jintendo Medical College_________ Hongo, Hongo-ku, Tokyo-___.--.------------ Ph = Sa ae = [eager noes 7 attached buildings burned. 
Tokyo Women’s Medical College_| Ichigaya-Kawada-cho, Ushigome-ku, Tokyo_ Britetet ces ah Bee ss ae Completely burned. | 
Maibashi Medical College________- Imagaim-cho, Maibashi City_......_.-_.___- 1) eee eee erm, mena eater | | ye SaaeES aes Part of attached hospital burned. 
eon Woman High Medical Maikata-cho, Kitakawachi-gun, Osaka__.___]_-..--._-_|_.-_------ 3 1 | Partly damaged. 
ollege. : 
Yamanashi Prefecture Women’s | Ishima-machi, Higashi-yashiro gun, A aorey - cere Pott Fe esters School and hospital completely 
Medical College. Yamanashi ken. burned. 
Tokyo Dental College____________- Misaki-cho, Kanda-ku, Tokyo_-__-_.-_-_---- Ba) ee Me 5 4 | Mostly burned. 4 
Nihon Dental College___-_-.-_--__ Misaki-cho, Kojimachi-ku, ‘'okyo________.._|----------|---------- 7 8 | Part of schoo] and hospital burned. 
Osaka Dental College. __.._._.___- Maikata-machi, Kawachi-gun, Osaka___-_-_|---------- 2 3 3 | Part of school damaged. 
Tokyo Women’s Dental College___| Moto-machi, Hongo-ku, Tokyo_-___.____---- yes Recor 4 1 ocd bite hospital completely 
urned, 
Nihon Women’s Dental College___| Kitosensoku-cho, Omori-ku, Tokyo___--.--_|--------_- 1 3 2 | School was not burned, 
Atomic bombings 
Nagasaki Medical College________- Satokuni, Nagasaki City_.._.._.------------ ae eee B00 Fn ete oe Completely burned. 
oe Prefecture Medical Minami-cho, Hiroshima City__.__....__-_-- 1 Ay eee eens fee aes Entire school building collapsed. 
ollege. 


Institute of Health, taking over the dormitory, 
all of the students’ laboratories and lecture 
rooms, and a greater part of the research lab- 
oratories and offices. This aroused much indig- 
nation on the part of the staff of the Institute 
and some of the more prominent staff members 
resigned. 


In April 1945, after the bombing of Tokyo 
became intense, the Institute was ordered to 
evacuate. The personnel and equipment was dis- 
persed to three small urban areas, leaving only 
a few key staff members and the business sec- 
tion of the Institute in Tokyo. When the bomb- 
ing of smaller cities started, a second evacuation 
to still more rural areas was effected. Though 
this procedure did preserve many of the instru- 
ments, some were damaged in moving, and the 
activities of the Institute were completely 
paralyzed. 

At the time the Institute was visited last by 
the Medical Division of the Survey, in late 
November 1945, there was no evidence of res- 
toration. The Ministry of Health and Social Af- 
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fairs still occupied the buildings and no per- 
sonnel or equipment had been returned. The 
Institute existed in name only, but still main- 
tained a skeleton staff (Appendix A-7). 


The only other postgraduate schools which 
were active in Japan during the war were the 
Army and Navy Medical Schools, both located 
in Tokyo. Students applied for commissions in 
the service of their preference. When accepted 
the students were commissioned and upon grad- 
uation were appointed officers in the medical 
department. They then entered the service med- 
ical school for training in military medicine. 
Prior to the war with the United States the 
course lasted one year but during the war it 
was decreased to 8 to 10 months. 

Interesting situations arose in many instances 
in connection with recent medical graduates 
and the military services. Some of the students 
were not anxious to serve and did not apply for 
either army or naval commissions. The military 
services became irate and inducted these recent 
graduates as ordinary soldiers and never used 


TABLE 11.—Graduates of cowrses, institute of public 
health, Japan 


Nutrition Public 
Year Medical | Pharma- | Veteri- |__ health 
ceutical nary | nursing 
Senior | Junior 
a 33 21 21 0 
Paunuccets 34 10 0 
| ee 14 16 27 0 
ee ae 15 19 9 19 
a 8 12 13 19 | 
ie 0 11 18 0 | 
a a 0 0 0 0 
‘Poteh: = 104 89 108 | 38 | 
| 


them as medical officers. This occurred in iso- 
lated instances at many of the medical schools 
early in the war but became more frequent as 
} the war progressed, and nearly half of the 1945 
} graduating class at the Osaka Imperial Univer- 
}sity was inducted into the army as ordinary 
soldiers. 


Post-War Status 


During the four months after the surrender, 
medical education in Japan, as did many other 
J activities, remained almost in a state of sus- 
pended animation. The complete deterioration 
of the entire program showed little evidence of 
recovery. Of course, the majority of the remain- 
ing medical schools were in operation, but 
lacked spirit and efficiency. Hospitals were 
functioning and young physicians were receiv- 
ing hospital training of a sort. In most of the 
hospitals, however, supplies were very low. 
Most of the evacuated equipment had not been 
returned. In a few instances, libraries and some 
equipment were being returned piecemeal. By 
far the greatest problem faced by hospitals, and 
by the general population, continued to be that 
of obtaining adequate food. 

It is difficult to predict the future of Japanese 
medical education. There are a few well-trained 
educators who are cognizant of the shortcom- 
ings of the previous methods and are interested 
in evolving a more thorough educational pro- 
gram. There are a number of teaching hospitals 
which have encouraging possibilities. Given the 
right guidance and support, rapid strides could 
be made toward a system which would succeed 


in producing capable physicians. After all, the - 


‘Japanese have made tremendous strides since 
1848 when no scientific medicine was practiced 
in Japan. Even during the period since then, 
stringent restraints towards further develop- 
ment have been in effect at times. More rapid 


strides in the future are possible if develop- 
ments are directed by medical educators instead 
of politicians. 


MEDICAL PERSONNEL 


As indicated in this report, the quantity of 
medical personnel in Japan before the war 
with the United States was fairly adequate. 
The number in proportion to the population 
compared favorably with that of the Western 
world. However, the quality was far inferior, 
and therein lay the principal difference between 
the medical personnel in the Far East and the 
rest of the world. 

In discussing medical topics in relation to 
Japan it should never be forgotten that the 
Japanese had no modern science until about 
1848, when the country was partially opened 
to the rest of the world. Prior to that time the 
only Japanese medicine practiced was a type of 
oriental medicine without scientific background. 
It was based almost entirely on ignorance, 
superstition, and certain religious beliefs. Even 
after 1848 the Japanese were very slow to ac- 
cept practices and customs of the rest of the 
world. The large percentage of the population 
was kept relatively uneducated, economically 
subservient, and blindly faithful. 

The field of medicine, as well as science in 
general, has not kept up with the progress in 
industry, but within the past two decades there 
have been definite advances. Some Japanese 
medical men and other scientists studied in the 
Western world and returned to Japan with the 
more progressive ideas. As mentioned pre- 
viously, systems of training medical personnel 
have been brought into Japan from other coun- 
tries and a few of the schools have been quite 
progressive. 

The greatest fault with the Japanese in their 
period of development has been their unwilling- 
ness to see the truth even when it was obvious. 
They have often built a fine organization on 
paper and refused to recognize that at the func- 
tional level it was completely different and in- 
effectual. They continued to graduate physicians 
from inferior schools because it looked better 


on the surface to have a certain number of 


graduates and so many doctors per unit of 
population. The government allowed the train- — 
ing of nurses in abominable institutions because 
they felt that it looked well to have a certain 
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number of nurses graduating and practicing. It 
looked better on paper to have 1,000 public 
health nurses regardless of their training than 
to have 500 who were well trained and com- 
petent. 

There has been very strong government con- 
trol of Japanese medicine. The controls were 
divided between the central government and 
the prefectural governors, and were usually 
adopted because of their policing value rather 
than their possible supportive nature. An indi- 
cation of this is that many of the so-called 
public health functions have been in the hands 
of the police. For instance, the examination of 
prostitutes was required at regular intervals, 
but the examinations were a farce. They not 
only did not accomplish anything from a scien- 
tific standpoint but were dangerous since they 
resulted in a false sense of security and the 
accumulation of much inaccurate data. Actu- 
ally, these examinations were not required in 
order to prevent the spread of disease, but to 
make pretenses in that direction, and to afford 
the police an easier system of checking on 
prostitutes’ licenses. 

The whole system of such fallacious and pre- 
tentious reasoning has resulted in a large num- 
ber of poorly trained persons being expected to 
do a job of which they were not capable. Many 
of the doctors, nurses, and other personnel 
graduated from inferior schools. They were re- 
quired to go through maneuvers that had no 
scientific basis and were thus encouraged in a 
pretentious and false existence. 


One of the most startling examples of such 
procedures was the use of BCG vaccine in 
prophylaxis against tuberculosis. The Japanese 
have used this vaccine extensively within the 
past few years and have copious volumes of data 
upon its effectiveness. The results of this work 
appeared very significant until the data and 
methods were examined more closely, when it 
actually appeared that the work was set up in 
such a manner that it could not be interpreted 
impartially and accurately. For instance, the 
.Japanese would not diagnose tuberculosis of 
the lungs unless the tubercle bacillus was found 
in the sputum (“open cases’). Cases showing 
definite infiltration of the lung on X-ray or 
’ other evidence of tuberculosis which would not 
be questioned in Europe or the United States, 
were called “infiltration of the lung”, pleurisy, 
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or some other equally evasive term. In the Jap- — 
anese study, detailed statistics were collected 
on the open cases and their deductions and con- — 
clusions were on this basis. The minimal and 
closed cases were not considered. It had been — 
shown everywhere else in the world, and this 
fact was known to the Japanese, that open 
cases of tuberculosis are late manifestations of 
the disease and represent a small percentage of 
the cases if adequate methods of detection are — 
used. Yet the Japanese set up and carried out 
a vast study on the prevention of tuberculosis 
when the basic facts upon which any evaluation 
must rest were entirely fallacious. It appeared — 
that they had previously decided the answer to 
a problem and then had erected an equation 
which could give no other answer. 

Apparently the adequacy of any Japanese 
medical procedure could not be appraised on 
the basis of the quantity of personnel involved, — 
nor on the face value of reports on procedure. 
This must be borne in mind constantly when 
studying Japanese reports and when attempt- 
ing to evaluate their procedures. 


Physicians 


Upon graduation from medical schools recog- 
nized by the Ministry of Education, physicians 
were automatically licensed to practive any- 
where in Japan. Graduates of foreign schools 
or unrecognized Japanese schools were required 
to pass an examination before they were al- 
lowed to practice. The number of foreign school 
graduates has always been very small, and 
practically all of them were Japanese or of Jap- 
anese ancestry, but the number of graduates 
of unrecognized schools have been considerable. - 
All licensed physicians are members of the 
Medical Practitioners Association of Japan 
(Nihou Ishikai). 

Graduates from institutions of university 
rank have the degree of “Gakushi”’, meaning 
“university graduate.’ Those graduating from 
lower ranking institutions (medical colleges) 
are simply “‘physicians” (Ishi, Isha), and have 
very little prestige as compared with the former 
group. In addition, all graduates could obtain — 
the degree of Doctor of Medicine (Igaku Ha- 
kushi Igaku Hakase) by extensive postgradu-_ 
ate studies and the submission of a thesis, but 
only a fraction of the total number of physicians © 
acquired this academic doctorate. Those who 


did were almost entirely in the field of academic 
medicine. 

Private medical practice forms the basis of 
the Japanese medical system, however, there 
are a number of government organizations for 
medical practice. The government group con- 
sists largely of nonprofit hospitals and dispen- 
saries for the diagnosis and treatment of special 
diseases, such as infectious diseases, tuberculo- 
sis, leprosy, venereal and mental diseases, plus 
some groups doing general practice in connec- 
tion with railroads and other government 
owned enterprises. A fair number of privately 
owned industries also maintained their own 
medical care programs. 

Table 12 shows the total number of physi- 
cians, the number in practice and the physician- 
population ratios from 1935 to 1944. The dis- 
tribution of medical practitioners by prefecture 
for 1938 and 1945 is shown in Appendix A-8. 
The most detailed prewar figures available were 
for 1938, at which time there was a tota! of 
62,934 physicians, of whom 51,837 practiced. 
In other words, there was one practicing physi- 
cian for 1,393 inhabitants or 7.18 physicians 
per 10,000 population. The comparative figures 
of the distribution of physicians in rural and 
urban areas of the United States and Japan are 
shown in Table 13. It will be noted that the same 
trends existed in Japan as in the United States, 
with a much higher physician-population ratio 
in the urban than in the rural areas. Viewing it 
as a whole, the United States had about three 
physicians to Japan’s two per unit of popula- 
tion; these ratios applied to rural and urban 
areas of the two countries as well. 


Reference to Table 12 reveals that during the 
past 10 years the total physicians in practice in 
Japan has varied from 82 to 92 percent. As 
would be expected, the latter figures were for 
1944. At this time Japan was making its great- 
est war effort and the demand for practicing 
physicians was at its peak. The difference be- 
tween the total number of physicians and those 
in practice was accounted for by the numbers 
of those in the public health service and others 
engaged in teaching and research. Probably 
also included in this group were all of those 
physicians who were not in active practice be- 
eause of disabilities or other reasons. 


A classification of physicians for 1938 is 
shown in Table 13. Of additional interest in 


’ this regard is the large number of physicians 


who were not graduates of recognized schools. 
About 14 percent of the Japanese physicians 
for that year fell into this group. 


The draft of physicians had begun several 
years before hostilities with the United States, 
and the period from 1937 to 1941 was one of 
gradually tightening military restrictions. The 
total number of physicians (exclusive of those 
in the military service) reached its peak in 1940 
with 65,332, though the largest number of prac- 
ticing physicians was in 1937. Thus it was ap- 
parent that the degree of mobilization prior to 
war with the United States was not severe 
enough to seriously effect the number of physi- 
cians in civilian practice. The principal difficulty 
encountered in connection with mobilization 
prior to 1941 was the loss of young physicians. 
Up until then there had been very little actual 
disturbance of the civilian practice of medicine 
and very few physicians were casualties. 


TABLE 12.—Numbers of physicians, practicing physi- 
cians and physician-population ratios, Japan, 1935-44 


| | 
Number of physicians | Percent 
Total F Pai of Ratio | Ratio per 

Year | number of | Practi- | per | 1,000 for one 
population | Total | Practitioners | tioners | 10,000 practitioner 

| | 
1935___| 69, 254, 148 | 57, 581 51, 597 | 90 | 7.45 1. 342 
1936_..| 70, 258,000 | 59, 716 53, 180 89 7. 57 1. 321 
1937_..| 71, 252, 800 | 61, 799 54, 481 88 7. 65 1. 308 
1938___| 72, 222, 700 | 62, 934 51, 834 82 7.18 1. 393 
1939__.| 72,825, 800 | 64, 234 54, 416 85 7.47 1, 338 
1940.__| 73, 114,308 | 65, 332 53, 954 83 | 7.38 1.355 
1941___| 74,140,000 | 55, 302 49, 045 89 6. 62 1. 512 
1942___| 74, 140,000 | 48, 488 | 44, 660 82 6. 02 1. 660 
1943___| 74, 560,000 | 50,417 | 43, 833 87 5. 88 1. 701 
1944___| 72,917,000 | 49, 077 44, 983 92 6.17 1. 621 


Source: Ministry of Health and Social Affairs. 


With the advent of war with the United 
States the entire Japanese war economy became 
more stringent. The number of physicians in- 
ducted into the armed forces increased more 
rapidly than it had done for the past 5 years. 
Though more physicians were being graduated, 
the military demands were so great that the 
number of physicians available for the civilian 
population progressively decreased. Reference to 
Table 12 shows the decline from 65,332 in 1940 
to 49,077 in 1944. The change in the number of 
public health officials in Japan from 1942 to 
1944 is shown in Appendices A—9, A-10 and 
A-11. There were decreases in the civilian pop- 
ulation during this period but the decrease in 
the number of physicians was proportionately 
much greater. 
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TABLE 13.—Comparative numbers and Distribution of physicians in Japan and United States, prewar and 1944 


Japan. United States 
1938 1940 
Bia: 1944 APS 1944 
fgeake Total Total 
Rural Urban Total Rural Urban Total 
otatentamm hanesbivsi clon sie: caer are ie Ne Ae See nel n a ee 62, 934 AQ OTT A et oe a ti ea 175, 146 gel 578 
Physicians per 10,000 population___........_.---_------- 4. 62 11. 93 8.75 6. 7é 6. 68 14.1 13. 30 9. 20 
Persons per physician Teas lied go aye pe Nee ee eRe ee 2, 164 846 1, 141 1, 486 1, 498 710 751 a 082 
| 


The difficulties encountered by physicians 
were common to the Japanese people as a whole 
prior to bombing. There were shortages of food, 
supplies and equipment, which imposed increas- 
ing burdens on the practicing physician. 


TABLE 14.—Classification of physicians in Japan, 1938 


Graduates of Imperial universities........... 22,952 
Graduates of recognized schools.............. 23,612 
WIOMOCN POPACTIATES oo sees eee tae eS usute Perera 3,951 
Graduates of foreign universities............. 74 
Women graduates of foreign universities..... ff 
Physicians passing examination, but not gradu- 
ates of recognized medical schools: 
IVR Tits a tie pete take eo euhes ison susvelece make ha 8,664 
WOMEN Hisrschs? ea te Senta ee ele Peso ete ts 306 
Otherwise licensed physicians, including physi- 
cians licensed for limited districts.......... 368 
OES, ee Se eek BOG week evan wa 62,934 
Physicians actually engaged in medical practice 51,837 
ID CEXCHDH (2)- pert epaiea Cimon art nant rink ee an ne 30,455 
STATS CONVITS 8 ois) checca ein aca ete ta ha orem aw aes Gee 10,484 
A nnesvall ames cries srs veka eee cee eanehe » dojnae anne 10,898 


When Japan began to experience intense and 
repeated bombing, the burden on the sharply 
decreasing number of physicians became in- 
creasingly great. Due to food shortages and 
other effects of war, the health of the nation was 
poorer than it had been in the early war years. 
Preparations for air raids required a portion 
of the doctor’s time. There was also the problem 
of the large numbers of air-raid casualties 
which required considerable attention. 


In addition to the increasing load, the Jap- - 


anese physician also suffered direct physical 
and material damage as a result of the air raids. 
The Medical Practitioners Association of Japan 
reported that 52 physicians were killed by 
bombing in Tokyo, and 200 to 300 in all of 
Japan. At least an equal number were injured. 
It was estimated that about 80 percent of the 
doctors in Osaka suffered from some “air-raid 
disaster.’’ Some were killed in the raids, others 
were injured, and still others had their offices 
and equipment destroyed by bombing. Some of 
these physicians were able to continue in pri- 
vate practice and others joined the full-time 
staffs of hospitals. ‘ 
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the large cities which had been subjected to — 


However, the poor recuperative powers and 


lack of initiative of the Japanese became evi- 
dent here as in many other fields. Though one 


would have expected them to continue practice 


even in the face of difficulties, time and time 


again Japanese physicians and other officials 


reported instances where the doctors just com- 
pletely stopped work. Even those physicians re- 


turning from military service rarely went di- 
rectly into practice. Many did accept positions © 


in hospitals but many others felt that they could 
do nothing because they had so little with which 
to work. 


As there were no large evacuations of the 
Japanese cities before bombing actually started, 
the number of physicians who fled was roughly 
in proportion to that of the general population. 
After bombing started, many physicians, as did 
other inhabitants, fled the cities because of fear 
or because of the destruction of their homes 
and offices. The reason that the loss of physi- 
cians was not more seriously felt in the cities 
was due to a comparable decrease in the popu- 
lation. The physicians who remained but did 


not practice represented the principal loss in ~ 


doctor-population ratio. 


At the time the survey was made, no more — 


accurate figures could be obtained than those 


given by the Medical Practitioners Association © 
on the number of physicians killed or injured in — 


air raids. Estimates placed the number of doc- 
tors killed as high as 10 percent in several of 


intensive incendiary bombing. These estimates 
were probably high since they were so much 
greater than that of the general population, 


when there was little reason to account for such — 


disproportion. Over-all mortality rates in the 
bombed cities were about 1.3 percent of the 
population. The rate for physicians may have 


been higher but it does not seem reasonable to — 


believe that they could have been more than 
twice as great. Such losses of medical personnel 


ordinarily would not have been critical to a 
medical care program, but conditions in Japan 
were so severe that even small losses would have 
appeared disproportionately great. With the 
loss of physicians because of the demands of 
the armed forces and other factors mentioned, 
the Japanese population was extremely short of 
medical care. 


It was more difficult to evaluate this critical 
loss in Japan than it would have been in the 
United States. The Japanese people had never 
become sufficiently dependent upon the legiti- 
mate medical profession to feel a comparable 
loss as greatly as would the people of the United 
States. Certainly the Japanese suffered from 
the deterioration of the medical care program, 
but there were so many other disturbances of 
their lives at the same time that the medical loss 
is difficult to appraise in itself. But because they 
came on top of such severe wartime conditions 
the effects of bombing upon the medical profes- 
sion in Japan were more critical than they 
might have been otherwise. Though this condi- 
tion must have contributed to ending the war, 
no outstanding features in this direction could 
be ascertained. 


Nurses 


Nurses have never occupied an enviable posi- 
tion in Japan. Usually they came from the lower 
classes, did not receive much respect, were in- 
adequately trained, and poorly paid. Their im- 
portance in the medical care program of Japan 
has been far less than that of nurses in the rest 
of the world, especially the United States. 


The difference between nurses in the two 
countries is based on many factors. Most nurses 
are women and the oriental attitude concerning 
the subservience of the female has had consid- 
erable influence on the Japanese attitude. Too, 
the common practice that a member of the pa- 
tient’s family remained in the hospital to ad- 
minister bedside care has obviated some need 
for nurses and tended to decrease their impor- 
tance. 


The position of nurses in Japan has been 
somewhat comparable to attendants or war aids 
in the United States medical system. Most Jap- 
anese hospitals did not require them to complete 
a middle school education before entering nurse 


TABLE 15.—Bedside and public health nurses, Japan 


Public health nurses 


Bedside 
Year nurses 
total Total 


Licenses granted by 


A—Graduates from schools of public health nursing. re 
B—Nurses without public health training, licensed by examination. 
C—Obtained license by ‘“‘additional regulation of public health nurses.” 


training. The length of the training course 
varied from 2 to 3 years but during this time 
they were often used as a source of cheap labor 
instead of being trained as students. The licens- 
ing of nurses in Japan has been in the hands of 
the prefectural governments and there were 
wide variations in the requirements. 


There were no regulations pertaining to the 
licensing of public health nurses in Japan until 
1941. Prior to this time those nurses who were 
“engaged in public health work and had shown 
prominent abilities in this direction’ were 
granted licenses without examination. In 1941 
the central government established regulations 
providing for the licensing of those graduates 
of schools of public health nursing designated 
by the Ministry of Health and Social Affairs. In 
1944 the responsibility for appointment of 
schools was shifted to the prefectural governors. 
Table 15 shows the number of public health 
nurses licensed each year and the total number 
from 1941 to 1945. There were 4,500 licenses 
issued in 1941°on the basis of the type of work 
being done. Thereafter, a considerable number 
were graduated from recognized schools and a 
slightly smaller number were licensed by exam- 
ination. The total number of public health 
nurses increased from 4,500 in 1941 to 13,071 
in 1945. This increase in the number of public 
health nurses during wartime would be an im- 
pressive figure if no consideration were given 
to the caliber of these nurses. Reference to 
Table 11 shows that the Institute of Public 
Health graduated only 103 nurses during the 
period 1939 to 1945. Thus only 103 of 10,247 
(about one percent) of the public health nurses 
graduating from recognized schools were from 
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the Institute, which was practically the only 
satisfactory training center in Japan. 


The other large group of nurses in Japan is 


referred to as bedside nurses. They are the gen- 


eral duty nurses who have been licensed by 
graduation from recognized schools or by ex- 
amination. In 1941 there were 9,953 graduates 
and 13,047 who passed nurses examination. 
During this year 5,302 nurses returned their 
license to the government, resulting in a net 
increase of 17,797 nurses. Comparable figures 
are not available for more recent years but the 
total number of bedside nurses from 1938 to 
1945 are shown in Table 15. There was a con- 
sistent increase from 114,678 in 1938 to 141,915 
in 1941. The following year there was sharp 
decline to 85,545 as a result of the large number 
of nurses taken into the military service. At 
this time the government encouraged an in- 
crease in enrollment, increased the number of 
schools, and was more free in granting licenses 
to persons taking the examination. As a result 
the number of nurses increased sharply in 1943, 
remained about the same in 1944, and showed 
another significant increase in 1945. These 
gains were made despite the continued large 
requirements of the military. Here again, the 
numbers are impressive until the type of train- 
ing is considered. Actually it amounted to the 
licensing of practically anyone who was willing 
to do nursing regardless of her ability. 

The conduct of nurses during the war was 
similar to that of the general population. There 
were no abrupt changes in distribution until 
the onset of intense bombing of the cities, when 
nurses fled along with the general population. 
For example, of the 26,200 nurses in Tokyo 
prior to the bombing, only 3,600 remained in 
September 1945. Of course, some of these losses 
were due to air-raid casualties, but no exact 
figures could be obtained. St. Luke’s Hospital, 
Tokyo, had no casualties among the nursing 
personnel, but 100 of the original 150 fled in 
fear of bombing. It was interesting to learn 
that at this hospital the student nurses re- 
mained on the job almost without exception but 
the large majority of the graduates left. 

A similar situation was encountered in prac- 
tically every Japanese city which was subjected 
to intense bombing. An unknown number were 
killed in the raids, but by far the large majority 
fled the cities without regard for their duties. 
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This loss of personnel imposed a great burden 
upon the remaining hospitals. Several of the 
hospital officials stated that there was nothing 
they could do to hold nurses, doctors or others 
when they wanted to leave. At the time the 
Medical Division visited Japan, a large majority 
of the nurses still had not returned to the cities 
and their positions. Some hospital officials 
wanted to penalize them for desertion but the 
nurses were needed so badly that there seemed 
to be no practical way to do this. 


Dentists 


The organization of the dental profession in 
Japan is similar to that of the medical profes- 
sion. There are prefectural dental societies in 
which membership is compulsory and these 
societies are combined to form the Japanese 
Dental Association. 

In 1938 there were nine dental colleges in 
Japan, one governmental and eight private. 
Two of the private schools were for women. 
Dentistry is looked upon more as a luxury than 
as a health need and the schools are not of a 
high caliber. There are no dental colleges which 
compare with the medical schools of university 
rank, and dentists in Japan do not occupy a 
professional position comparable to that of 
physicians. 

There were 22,735 dentists, including 1,737 
women, in Japan in 1938. Of these, 12,288 were 
practicing in cities, 5,898 in towns and 2,466 
in villages. The remaining 2,583 were engaged 
in public health work, administrative positions, 
teaching and research, or otherwise not en- 
gaged in practice. In addition, 79 physicians had 
specialized in dental surgery. The ratio of den- 
tists per 10,000 population was 2.79 in 1938 and 
2.24 in 1945, representing a decrease of 5,239 
dentists over this period in contrast to the pre- 
vious increase of 3,737 from 1934 to 1938. 


TABLE 16.—Number of physicians, dentists, pharmacists 
and nurses in Japan for the period 1936 to 1945 


Year Physicians Dentists Pharmacists Nurses 
WSEC Soh oss 59, 716 21, 067 26, 732 113, 987 
EAU Y (oxo ares et 61, 799 22, 072 28, 156 119, 848 
IVBS eee cco ae 62, 934 22, 735 28, 766 114, 678 
1030s ech sos 64, 234 23, 311 29, 833 121, 059 
ELL | Pees Soh 65, 332 23, 214 31, 094 130, 425 
IDRIS cet cee 55, 302 20, 771 27, 147 104, 770 
i A) beatin estos 48, 488 19, 508 27, 350 85, 545 
pC Farag ten es 50, 417 19, 784 27, 068 94, 856 
10442 -Uecec 49, 077 19, 051 27, 250 93, 518 
1945 epee ee 39, 269 17, 488 27, 873 96, 846 


Source: Public Health and Welfare Section, SCAP. 
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_ The position of the Japanese dentists during 
the war differed from that of other medical 
personnel principally in their treatment by the 
military service. Only about 10 percent of the 
dentists in the services were serving in their 
professional capacity. At the end of the war 
there were 4,000 dentists in the armed forces, 
and 3,600 of them were serving as ordinary 
soldiers. 

The experience of Japanese dentists appears 
to have been comparable to that of the popula- 
tion as a whole except as mentioned above. 


Others 


The outstanding school of veterinary medi- 
cine in Japan is connected with the Faculty of 
Agricultural Sciences of the Tokyo Imperial 
University. At the outbreak of the war, there 
were three other schools associated with the 
Imperial universities, seven government schools 
of college rank, and three private schools. In 
addition to the civilian schools an Army Veter- 
inary School with about 300 students existed 
during the war. 


Civilian veterinarians were drafted during 
the war and at the time of the surrender there 
were several thousand in the military services. 
The Army used them almost exclusively to carry 
out health measures for livestock. 

Midwives in Japan have occupied a fairly im- 
portant position because they attend the large 
majority of the births. They must complete a 
course at an approved hospital. In 1938 there 
were 62,209 midwives in Japan or 8.61 per 
10,000 of population. Of these midwives, 27,955 
practiced in cities, 12,839 in towns and 21,415 
in villages. No exact data could be obtained on 
what happened to them during the war. Since 
the number of physicians was so sharply de- 
creased it might be expected that the midwives 
by necessity would have increased, but there is 
no data to indicate whether or not this hap- 
pened. The fate of midwives as a result of bomb- 
ing was probably the same as that of the rest 
of the population. 

Comparative figures by prefectures for 
nurses, veterinarians and pharmacists in Japan 
for 1938 and 1945 are shown in Appendix A-12. 
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If. FOOD SUPPLY AND NUTRITION 


FOOD CONSUMPTION LEVELS 
IN WARTIME JAPAN 


The flow of food through the supply channels 
of any nation may be restricted crucially at any 
of its critical points: agricultural production, 
food imports, the preservation of food products 
through processing, the storage of foods and 
their distribution Any such restriction would 
cause a curtailment in the supply of food to the 
ultimate consumers of that nation and would 
constitute a serious threat to their health, their 
ability to work and to resist attack and, ulti- 
mately, to their very lives and social organiza- 
tion. 

The statistical data on the changes in avail- 
ability of food supplies to the Japanese civilian 
are insufficient to permit detailed conclusions. 
Also lacking is sufficient scientific knowledge by 
which to evaluate precisely the nutritional value 
of the individual Japanese wartime diet. How- 
ever, the data and knowledge at hand are con- 
ducive to general exposition, comparative analy- 
sis and, at least tentatively, interpretation. 

It appears unlikely that substantial revisions 
of the data on the availability of commodity 
supplies in Japan during the war will be pos- 
sible in the future due to the ravages of the war 
in the home islands. More detailed and more 
accurate nutritional analysis of these data, how- 
ever, will be possible as scientific knowledge of 
Japanese foods and nutritional requirements 
advances. 


The Supply Picture 


Home Island production.—In determining the 
agricultural output of any country the area of 
land under cultivation, the number of farm 
laborers, the degree of mechanization and the 
availability of fertilizers are the principal ele- 
ments under the control of man. A study of 
these elements therefore, may be used as a 
means of determining the effect of war on the 
food supply of that country. In this section a 
partial appraisal of Japanese Home Island food 
production is presented. 

It is apparent from the data presented in 
Table 17 that the total production of cereal 
crops in Japan for any year did not vary 
linearly with the acreage under cultivation dur- 
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ing that year. It may also be noted that the per 
acre yield of these crops, except that of rice, 
tended to decline during the war years. Of the 
factors contributing to these changes, in addi- 
tion to the effect of fertilizers, a full discussion 
is given in the report of the Manpower, Food 
and Civilian Supplies Division of the Survey. 
This discussion may be summarized as follows: 

The rate of net acreage contraction increased 
from 1940 through 1944 due principally to 
abandonment and to the establishment of new 
building sites. The agricultural labor force not 
only declined significantly in total number 
chiefly due to military conscription, but also in 
efficiency due to considerable changes in age and 
sex composition. The cumulative effect of many 
small factors including farm implements, draft 
animals and insecticides is not specifically meas- 
urable, but it is estimated to have been large. 
In addition, unusually poor weather during the 


growing seasons affected Japanese production 


during 1941 and 1945. 

In Japanese non-agricultural food production 
the fishing industry is the largest single factor. 
From 1939 to 1945 the domestic fishery yield 
declined 57 percent. However, due to the trans- 
fer of the use of fish as stock feed to direct 
human consumption and the virtual cessation of 
exports the quantity available for food de- 
creased only 35 percent. Unequal allocation to 
the armed forces caused a greater decline than 
35 percent for civilians alone. The chief causes 
of the decline in the production of fishery prod- 
ucts were the reduction in the number of per- 
sons engaged in the industry, an unfavorable 
change in the age composition of this group, 
the commandeering of fishing vessels for direct 
war use, shortages of equipment and fuel, and 
restriction of fishing areas due to war risks. 


Fertilizer consumption.—Because of the in- 
tensive nature of Japanese agriculture, the food 
supply of Japan depended vitally upon the 
availability of fertilizers of all types. The con- 
siderable loss in fertilizer production which oc- 
curred in the Home Islands during the war 
years caused a significant decrease in consump- 
tion as may be seen in Tables 18, 19 and 20 and 
Figures 2, 3 and 4. 
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TABLE 17.—Annual domestic cereal production, Japan, 1931-45 


Rice Wheat Naked barley Barley 
Year 
Area Production Yield | Area Production | Yield | Area Production | Yield | Area Production Yield 

9, 202 1.16 | 1,225 899 0. 73 1,176 904 0.77 931 801 0. 86 

10, 065 1.26 | 1, 250 902 0. 72 1,176 910 0.77 931 823 0. 88 

11, 604 1.49} 1,510 1, 098 0.73 1,078 742 0. 69 858 751 0. 88 

8,640 | 1.11] 1,590 1,295 | 0.81 | 1,029 855 | 0.83 809 738 0.91 

9, 576 1,22} 1,627 1, 323 0. 81 1,078 919 0. 85 833 791 0. 95 

1, 223 1.43 | 1,688 1, 228 0.73 1, 078 810 0. 75 833 690 0. 83 

11, 053 1.40 | 1,776 1, 369 0.77 1, 054 827 0. 78 809 747 0. 92 

10, 978 1,39 |: 1, 776 323 0. 74 1, 005 710 0. 71 882 687 0. 78 

11, 494 1.47} 1,828 1, 659 0. 91 1, 005 933 0. 93 858 844 0. 98 

10, 047 1.29 | 2,060 1, 794 0. 87 992 869 0. 88 833 817 0. 98 

9, 181 1.18 | 2,024 1, 461 0. 72 1, 152 936 0. 81 882 706 0. 80 

11,129 | 1.44] 2,114 1,386 | 0.66 | 1,247 918 | 0.74 980 733 0. 75 

10, 481 1,38 | 1,985 1,095 0. 55 1, 188 732 0. 62 931 572 0. 61 

9, 778 1.34] 2,058 1, 385 0. 67 1, 245 912 0. 73 1,049 781 0. 74 

() (4) () 895 () (4) (‘) (4) (4) (4) () 
1,32 0. 78 0. 80 0. 90 
1. 45 0. 65 0. 73 0. 73 


1_Figures not available. 


Area—in. 1,000 acres. 

Production—in 1,000 metric tons. 

Yield—in metric tons per acre. 

From Ministry of Agriculture and Forestry. 


TABLE 18.—Consumption of nitrogenous fertilizers, 
Japan, 1940-41—1944-45* 


[In 1,000 metric tons ammonium sulfate equivalent] 


Ammo- Synthe- 


Fertilizer | nium Calcium | Organic | Sodium | sized Total 
year* sulfate |cyanamide | fertilizers | nitrate | fertilizers 
~1940-41___ 1, 180 220 234 135 36 1, 805 
1941-42___ 1, 196 220 178 23 36 1, 653 
1942-43__ 999 170 RAS eee wes ae 33 1, 350 
1943-44. __ 823 160 214 TAM a St a 13 1,117 
1944-45__. 413 107 | esr ae a it 541 


* Fertilizer year begins Aug. 1; ends July 31. 


TABLE 19.—Consumption of: phosphatic fertilizers, 
Japan, 1940-41—1944—-45* 


[In 1,000 metric tons superphosphate equivalent] 


Super- | Synthe- | Thomas Alumi- 
Fertilizer phos- sized phos- Bone num Total 
year* phate | fertilizers | phate meéal | phosphate 
1940-41___._.. 1, 169 100 77 22 10 1, 378 
1941—42____._. 704 123 86 23 14 950 
1942-43_______ 676 115 76 vf 5 879 
1943-44_____ 400 58 76 IO; Seek ssacoae 544 
1944-45_____. 14 35 35 DD Sg eee nae 86 


*Fertilizer year begins Aug. 1; ends July 31. 


TABLE 20.—Consumption of potassium fertilizers, 
Japan, 1940-41—1944-45* 


{In metric tons of potassium salt] 


Imported Home produced 
Fertilizer 
year* Toasted | Toasted 
Potas- | Potas- | Potas- | potas- | potas- | Others| Total 
sium slum sium sium sium 
chloride} sulfate | bittern | alum | hiparite 
DAD AATF 2c)| 93, 60838|9 92%, ODO Noe soca | ce en So 121, 458 
1941-42___| 43, 657 969 1, 700 1400 oe ce ees 170 47, 896 
AGAMA Sale ee ee 1, 560 TORO hss Ue 20 ; 
The Eee Biel ees) Eero , 800 380 Goiiesaqeses , 150 
BUad ADS calecee coos | Sees aware 1, 800 400 Lg Rees : 


*Fertilizer year begins Aug. 1; ends July 31. 
Source: Ministry of Agriculture and Forestry. 
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The consequent decline in crop yields is shown 
for cereals in Table 17. The exception to the 
general decline noted for rice was due to the 
preferential allocation of fertilizers to this 
primary crop by the government. 

Reduction in imports, especially of phos- 
phorus rock and potassium salts, and other in- 
direct effects of the war such as shortages of 
labor and of spare parts in fertilizer plants, 
were the most important causes for the decline 
in fertilizer consumption. 

Bomb damage to fertilizer plants became a 
progressively more important factor in the drop 
in production as the bombing program con- 
tinued. However, any decrease in consumption 
from this cause alone could not have occurred 
sufficiently early to have affected any crop har- 
vested before VJ-day. 

Seven synthetic ammonium sulfate plants, 
representing 60 percent of the prewar pro- 
duction capacity of the existing 15 plants, were 
hit by bombs with heavy damage to the largest 
single producer. But here also production had 
fallen 50 percent before the plants were hit by 
bombs (Table 18 and Fig. 2). By-product am- 
monium sulfate plants, normally accounting for 
less than 10 percent of total ammonium sulfate 
output, numbered 27 in Japan; but their total 


destruction would have made little difference in 


crop yields. Of the seven calcium cyanamide 
plants actually in operation during the last two 
years of the war, the two which together pro- 
duced more than one-fifth of the 1944 supply 
were damaged by bombs. However, cyanamide 


consumption had already dropped one-third 
before bombs fell on either plant (Table 18). 
The consumption of other nitrogenous fertiliz- 
ers also fell off sharply (Table 18, Fig. 2). The 
drop in organic fertilizers was due in part to 
diversion of the materials to direct food and 
feed uses. 

Nine of 28 superphosphate plants were dam- 

aged by bombs; but the steady drop in phos- 
-phorite imports from 1,200,000 tons in 1940 to 
200,000 tons in 1944 had accounted for virtual 
extinction of this industry before any bombs 
fell on the plants. 

As may be noted in Table 20, Japan depended 
for her potassium fertilizers upon imports of 
the finished salts, in large measure from Ger- 
many. When the war blockade denied Japan 
these salts, attempts to produce substitutes 
domestically fell far short of the mark. 


The losses caused by bomb damage to fer- 
tilizer plants were a significant factor in af- 
fecting the crops harvested in the fall of 1945, 
but had no important repercussions on the crop 
yields of the principal foods in Japan until 
after the hostilities. The effect on the crops 
harvested in 1945 and subsequent years, how- 
ever, will be a vital factor in determining the 
rate of postwar recovery of Japan’s food econ- 
omy. In consequence, the nutritional status of 
the Japanese people will long bear the mark 
of the destruction by bombs of fertilizer plants 
in the Home Islands. 

Food imports—Japan’s prewar domestic food 
economy required substantial imports to 
achieve a balance with the national demand 
for even a minimal diet. This position steadily 
grew worse as imports were restricted by block- 
ade and by ship sinkings during the course of 
the war. Even the attempt to maintain food 
imports by giving them a shipping priority 
second only to coal failed to stop the downward 
plunge. The position had deteriorated to such 
an extent that in April 1945 virtually all the 
small remaining shipping capacity was devoted 
to the import of food (soybeans were given 
first priority) and salt, to the sacrifice of the 
small quantity of industrial raw materials still 
obtainable. The final report of the Transporta- 
tion Division of the Survey discusses imports 
in detail and concludes that despite the July 
1945 ten percent cut in rations the loss of over- 
sea food supplies would have proved decisive. 


On an approximate caloric basis prewar Japan 
depended on the mainland of Asia and other 
sources for 19 percent of her food supply. The 
principal commodities contributing to the 19 
percent were rice, wheat, soybeans, other 
grains, beans and sugar. The degree of Japan’s 
dependence on outside sources for these im- 
portant foods during the war years is given 
on a caloric basis in Table 21 with the average 
for the 1931-40 period for comparison. 


TABLE 21.—Principal food imports of Japan 1931-40 
average; 1941-45 annually 


[Percent of total calories of item indicated] 


Percent 


Commodity 
1941 1942 1943 1944 1945 
i Ree ae See ee 22 19 10 8 3 
BG ret RECON, gee bet 1 1 0 0 
Soybeans__........---- 72 68 66 73 71 
FL) Ts Eas Rael Ailes Oh satel eh dled 82 83 79 77 56 
Other grains and beans 52 34 24 46 35 
All foods, weighted 
Bi ee RS ae 20 18 12 13 5. 


Compiled from data furnished by Ministry of Agriculture and Forestry. 


It is apparent from this table that the decline 
in the average total supply of calories shown in 
Table 33:-and Figure 9 was due in significant 
measure to the dwindling of imported calories. 
Analysis of the contribution of imports to the 
supplies of nutritive elements other than calor- 
ies indicates the values shown in Table 22. 


TABLE 22.—Contribution of imports to nutrient supplies 
Japan, 1941-45 


[Percent of respective year’s available total] 


1945 

COOL rae ee ee 5 
(PROROIN es 23 ceo ee 9 

SG ones oss cons Soo see ee as 15 
Carbohydrate 3 
LOE ACC 31 Soper ee aa age Nplate, Ng yan al 8 
Vitamin A 0 
Ascorbic acid 0 
AMIN G: 6: 366 bad soanueans 6 
Riboflavin 7 
INIGGHT 65" 2 ha tucceeoet ots 4 

| 
[Percent of 1941 available total, 
Nutrient 194] 1942 1943 1944 1945 

Wnloties: 22 sen isis at a 20 19 12 13 4 
A Ses ae) 784 1 poe epee ply ee Nee ptr ey Ee 15 14 9 9 7 

into se ae aates seteancaaee 12 13 11 12 11 
Carbohydrates. 2 ee 20 12 9 3 
Galen] Sass ee PE ea 10 10 8 8 8 
AGATA oe pa = ere Soe 0 0 0 0 0 
AseOrbiC aclg. - se. 2 eS 0 0 0 0 0 
AP TELE seo a) ke 14 13 8 9 5 
Hipolaviny 223.413 Rs 10 8 5 7 5 
UN TRUER ea oe rr SO ll 10 6 5 3 


tee 
Wi 


As might have been predicted, the table shows 
that the supplies of vitamin A and ascorbic acid 
were not affected by imports because the sup- 
plies of foods which were the principal sources 
of these nutrients were maintained by domestic 
production. The supply of animal protein (pro- 
vided almost entirely by marine products) was 
little affected, due to the comparatively small 
imports of fish. The imports of other high 
quality protein were maintained at a rather 
steady level due to the priority given imports 
of soybeans. By comparison of corresponding 
figures in the two parts of the table it is evident 
that in most instances the percentage contri- 
bution by imports to the supply of a nutrient 
deteriorated more precipitously than the total 
supply of that nutrient. On this basis it may be 
said that the decline in imports of food com- 
modities was an outstanding cause of the de- 
teriorating supply of nutrients during the war. 
Figure 5 illustrates the comparative rates of 
diminution in the supply of various nutrients. 
The tendency toward recovery noted for 1944 
may have been due to an increase in the priority 
assigned to foods among the imports. 


Bomb damage to food stocks—One of the 
factors that contributed to the restriction in 
the food supply available to the civilian popu- 
lation in Japan during 1945 was the destruc- 
tion of foods in storage by American bombs. 
While there is no evidence to indicate that food 
was ever a target of strategic bombing, the 
raids on urban areas and “‘spill-overs”’ during 
raids caused incidental losses of food stocks. 
The principal damage was inflicted between 
February and 31 July 1945. As might have 
been predicted, the losses were concentrated in 
the cities which had been the most heavily 
bombed. 

Of the so-called staple foods, comprising rice, 
flour, biscuits, wheat and other grains, a total 
of 129,820 metric tons were reported destroyed 
as shown in Table 238. 

An additional 91,876 metric tons of “supple- 
mentary” food products were destroyed due to 
bombing (Table 23). The omission of many 
important categories of food from the table, 
such as fruits and vegetables, indicates that 
many important losses have not been calcu- 
lated. The figures given in Table 23 were eal- 
culated from incomplete data furnished the 
Survey by the Ministry of Agriculture. They 
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represent stocks which were in the hands of 
the government, of official local food corpora- 


, 
j 
: 
4 
7 


tions and of food control companies, and were | 
warehoused throughout the Home Islands. More 
inclusive figures obtained by the Medical Divi- — 


sion directly from prefectural food offices indi- 


cate that actual losses due to bombs may have — 


been several times as large as the quantities 


included in the Ministry reports. In addition to — 
the 221,591 metric tons reported in Table 23, 
large but indeterminate quantities of food-— 


stuffs in distribution channels and outlets and 
in homes were also destroyed. It is interesting 
to note that the quantity of staple foods known 
to have been destroyed by bombs was slightly 
larger than the total amount diverted from con- 
sumption by the 10 percent reduction in the 
ration from July to November 1945. The de- 
cline in the population of Japan due to air-raid 
casualties did not offset more than an insignifi- 
cant fraction of the loss in stocks. 


The losses of foods were estimated to have 
been 50 percent due to total destruction by 


burning and 50 percent to heat damage suffi- | 


cient to render the products inedible. This de- 
viates from the findings of the Survey in Ger- 
many where it was consistently reported that 
incendiary bombs which fell into grain stocks 
were extinguished by exclusion from the air. 
In Germany, also, it was estimated that for the 
much more prolonged and intensive bombing 
of that country only 350,000 metric tons of 
foods were destroyed in all. 


Emergency rice stocks—In an attempt to 
avert the possibility of local shortages resulting 
from dislocations in the food supply due to 
bombing, the Japanese established emergency 
stocks of rice at 25 points in the Home Islands. 
This program could not have been considered 
an adequate safety measure because the stocks 
were equal to only an extremely small fraction 
of the annual consumption. When the atomic 
bombing of Hiroshima made emergency feed~- 
ing necessary, the local contingency stocks 
proved to be grossly inadequate. Every expe- 
diency was used in an attempt to provide even 
a handful of rice per day to the survivors. Here 
was none of the highly integrated emergency 
food supply program observed by the Survey 
in Germany. (The Effects of Bombing on Health 
and Medical Care in Germany, U. S .Strategic 
Bombing Survey, Washington, D. C., 30 Octo- 


TABLE 23.—Bomb damage to food stocks in the Home Islands of Japan 


(Metric tons] 
gee en “sa 
Staple foods Supplementary foods ! Supplementary foods '—Continued 
| SS 
Local food corporation stocks | Government control stocks Milk for infants Beans Miso 2 factories Shoyu factories Total Total 
Prefecture Rs ee eee | OMS Uo. | Milk, (except | Marine |__ w supple- | all foods 
staple foods Sugar Meat whole | Butter| Eggs soy- prod- mentary 
; Other __ | Wheat : foods Con- Pow- beans) ucts Soy- Barley Soy- Moro- foods 
Rice | Biscuits} Flour | grains | Rice | Biscuits| barley densed | dered beans | Salt | Rice | orrye| Miso | beans | Salt | Wheat} mi? | Shoyu 
SERRE Sage Daas ee eee Bp Aer 7 931 EL? EMPRESS eae 44 ae BE SUNENE eee ne ere Mee enor: inne 36 12 2 79 23 255. 44 1, 186. 44 
Aomori....-...------- 80 7 |--------- 82 |..------- : 479 181 |---...-..]-----»-.-]------.-- 3.78 8 gh RESETS... SERS FESPRE SSE ESR eis 27 6 17 |... 400 289 51 16 56 | 2,039 2,703.68 | 3, 182. 68 
Iwate--....----------| 16 |---------|---------|--------- 136 |-.--...--|--------- 205 |-.-------|---------|---------|----._._- 3. 24 OU Tk 4 eee ana Bree eas See cee 6 3 9 |. 197. |e 2 9 127 2 303. 84 598. 84 
Miyagi.........----.-|---------|---------]---------]--------- 38 |-.---.--- 4 | ge) ORS a Meee oe Espey 2. 85 0. 66 cA ee ae Peas, ES eee ae ame 33 3 53 -|..4. ae 310 12 7 23 200 9 695.01 | 1, 042. 01 
ee enn nnsnnen=-|---=--2--|---------|---------|---------|---------|---------]---------|---------|-.-------|---------]---------]---------|----.---- | RESIS PSS EE (EM ee ee EEE fees bewitme, emcee = ~~ =§«» «RINNE I rns ers So (Sr ye eee 2.16 2.16 
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| 1 Ree 67 12 795 a ee tS ROR SS SR ay (ARS a as 1.90 2.16 hy OS Se eS EE ee ee lena 25 4 15 |. 312 138 25 124 476 53 | 1,202. 46 2, 603. 46 
3 ae Se See Seer 181 Le eee 528 Ne Deen, PES REE as fafa SPREE. 5. 66 13. 78 TC) eZee ec s, SS, eee eae 59 2 20 42 98 (cee ee eee ee ee ee 250.44 | 1,356.44 
2 SS ah gl eee Ore eee 343 ci RES ill eee 29 SER a a A Se, Oe ee) ee 3. 24 USL Bee eee ae aaa ae Pee sei terre 9 Bas se nen 17 57 12 ZB 10 83 1 212. 24 988. 24 
Co SES See GR "SEES eee = eens (eee ea 54 jal 731 ROI tes oa aoe kee fete eee ean | nn etree ne stone Jace ln ose dlonasoos=|-souocces it Sica Seas Meee 1 83 2 10 5 350 23 475. 00 2, 347. 00 
J eS CAS ee A See 397 4, 144 644 LC” ey 6 ae 5. 40 Pe Te ES EEN pa ae Ge I aie Coenen 9 30 18 |_ 2a 252 551 343 713 7, 004 263 | 10,027.60 | 14,171.60 
3 ead 124 1, 037 5, 249 6, 001 622 163 23, 839 } es Pere 1 (a 74.60 | 943.3 |--.----- 9 12 207 | 1,319 96 606 8} 2,856 76 13 , 480 186 | 8,058.90.) 31, 897.90 
Kanagawa. --...------ i Soe aE 809 500 764 4, 132 BO Nave sen oal seen 5. 70 3.24] 358.4] 22.5 5 18 174 202 52 13 6| 1,448 147 153 117.1 >- 3194 193 | 6,070.84 | 10,202.84 
i ats al nies 6) SESeeeteae Riese Shae ee 2 eS 6 VRS Ad BeOS Se Tae: abe. Es eee 0. 86 LE el SER a a it cael mee en (pear lee 371 50 3 |. ae 368 61 44 64 305 12} 1,290.16] 4,145.16 
Lg SES asl nee 765 332 |.--..----|---------|--------- LD UL esas ot ober Slee ee 0. 95 2. 16 oll ee See Eee al 2 Seed ieee eee 79 30 5 |. 5aee 123 49 21 56] 1,672 117 | 2,170.11 | 3,347.11 
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1 In addition, 3,752 tons tea were destroyed by bombs in Shizuoka prefecture; tea losses in other prefectures not available. 
2 Losses in Miso (soybean paste) plants for 14 prefectures not available. 

3 Shoyu (soybean sauce) mash in process of fermentation. 

4 Includes 8,734 tons soybeans. 

Phan Ministry of cadaiben and Forestry, Hyogo Ken Food Office, and Osaka Fu Food Office. 
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Effects of bombing on food processing indus- 
tries—While the processing industries consti- 
tute a comparatively unimportant sector in the 
Japanese food economy compared to United 
States experience, food products accounted for 
9 percent of the yen value of the total factory 
output of Japan in 1938. Industries of recent 
development or those requiring an advanced 
state of technology, such as quick-freezing, do 


not exist at all. Among the industries based 


more on empirical practice, however, the man- 
ufacture of various fermented products, the 
milling of cereal grains, sugar refining and con- 
fectionery manufacture represented together 
more than 65 percent of the total yen value of 
all food processing in Japan. The Japanese can- 
ning and bottling industry, producing less than 
6' percent of processed food products in Japan, 
was the sixth largest in the world. With the 
exception of very few plants, these industries 
depended upon little modern equipment and 
even in the important Kobe-Osaka area were 
small and greatly dispersed. The only point at 
which attack against the food processing in- 
dustry in Japan would have been practicable 
-was in its supply of raw materials. The supply 
of raw foods is discussed over-all in other sec- 
tions; the supply of other raw materials is 
discussed below as it may be relevant to specific 
» industries. On virtually all counts, therefore, 
the industries themselves would have provided 
poor targets to bomb and, in fact, were never 
selected as such. Any damage caused by bombs 
must be considered as having been incidental 
during attacks on other targets. 


The consumption of canned foods by the 
average Japanese civilian was vanishingly 
small, but production maintained an average of 
over 9 million cases annually between 1938 and 
1940—much of it for export. While 13 canneries 
of the original 310 were destroyed and 3 were 
damaged by bombs, production had already 
fallen to 2 million cases in 1944. Since Hok- 
kaido was the only section of the home islands 
with a surplus in agricultural production, even 
on the prewar basis of consumption, it is ap- 
parent that domestic production alone could 
not have supported an extensive canning jin- 
dustry. Consequently, it may be concluded that 
the wartime deterioration of the total food 
supply was responsible for at least part of the 


decline in the production of canned foods. Can- 
ning had also suffered from a shortage of pack- 
aging materials, such as tinplate, beginning in 
1940. Although glass packs were introduced, 
production capacity for this type was small. 
The deficient coal supply, the rise in prices of 
raw foods and irregularity of transport all 
contributed to the decline of canning as well 
as other food industries. 


Detailed statistics on the cold storage and 
freezing industry are not available. The de- 
struction of 90 percent of Osaka’s 40,000-ton 
cold-storage capacity is cited as an example of 
the effects of bombing incidental to extensive 
urban area raids on this industry. 

In 1945 the estimated milk production de- 
creased to approximately 56 percent of the 1944 
total due to a decline in imports of high grade 
fodder and the diversion of domestic fodders 
to direct human consumption. For the same 
reason condensed milk production decreased to 
less than 50 percent, powdered white milk to 50: 
percent and butter. to 60 percent of their 1943 
totals. The normal production of cheese (only 
400,000 pounds per year) virtually disappeared, 
thus eliminating one of the smaller sources of 
the critical animal proteins. Six of the dairy 
processing plants in Japan were totally de- 
stroyed by bombs in July and August 1945. The 
total production capacities of the dairy proc- 
essing industries at the war’s end were: con- 
densed milk—15 percent; powdered milk—45 
percent; and butter—30 percent of the respec- 
tive original capacities. 

Damage by bombs to 31 flour mills caused a 
loss in monthly capacity of 31,864 barrels, which 
was equivalent to 36 percent of the total Japan-_ 
ese capacity in 1944. Hyogo and Osaka prefec- 
tures lost about 80 percent of their respective . 
flour milling capacities as their disproportion- 
ate shares of the damage. 


Approximately 85 percent of Japan’s raw 
sugar was supplied from Formosa. Of the fac- 
tories producing this sugar 70 percent were 
damaged in some measure by air raids against 
that island. Due in part to the factory damage 
and in part to the reduction in the flow of sugar 
imposed by the blockade, all sugar refineries 
in the Home Islands were shut down by early 
1944, long before any bombs were dropped 
there. The drastic effects of this chain of events 
may be seen in the decline in the sugar con- 
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sumption of Japanese civilians (Table 28 and 
Figure 8). 

' _ Bomb damage to factories caused a drop of 
43 percent in the production capacity of the 
confectionery industry. 


Soybean fermentation products constitute an 
important segment of the Japanese dietary. 
While in themselves they contribute compara- 
tively little to the supplies of nutrients (Ap- 
pendix B-1 to B—5), they affect the consumer 
acceptability of other foods to a considerable 
degree. In addition, the effect of the seriously 
attenuated supply of these items could not have 
aided in the maintenance of civilian morale. Of 
the 5,600 factories producing Miso (soybean 
paste) 404 were destroyed by bombs. While the 
damage to Shoyu (soybean sauce) factories re- 
duced the total production capacity only 5 per- 
cent over all Japan the physical damage was 
widely dispersed. Three hundred and fourteen 
of these factories were destroyed and two of 
Japan’s three largest were heavily damaged. 
Due to the concentration of food processing in- 
dustries in the Osaka-Kobe area and the com- 
paratively large bomb tonnage dropped there, 
the reduction in total production capacity of 
Miso factories in Hyogo prefecture was 25 per- 
cent; in Osaka prefecture, 20 percent of the 
prebomb figures. For Shoyu factories compar- 
able losses were: Hyogo—20 percent; Osaka— 
40 percent. A further and important effect on 
the Miso and Shoyu industries was the destruc- 
tion of containers. In Hyogo prefecture alone 
60,000 Miso containers and 15,000 Shoyu con- 
tainers were destroyed by fires caused by air 
raids. 

The manufacture of substitutes for Shoyu, 
Aji-no-moto (monosodium glutamate) and 
Amino-san (an acid hydrolysate of wheat glu- 
ten and soybeans), both of which had been 
developed before the war, required more ma- 
chinery and technological control. Since the 
effective rate of output per unit of plant area 
was higher for these substitutes than for 
Shoyu, any plant damage would have had a 
proportionately greater effect on supply levels. 
Six of the twelve Home Island sodium gluta- 
mate factories were damaged by bombs. Of the 
51 factories producing Amino-san, 11 were af- 
fected, 6 of the 11 being totally destroyed. 

Forty-seven factories producing and refining 
edible oils and fats, constituting 14 percent of 


the number of factories and 40 percent of the 
production capacity available in 1944, were lost 
through bomb damage. This aided to a large 
degree in reducing the consumption of these 
calorie-rich foods in the Home Islands. Even 


the diversion of oil seeds and oil cakes from 


industrial ,fertilizer and fodder uses to direct 
consumption as foods did not materially im- 
pede the decline. 


Effects. of bombing on food distribution— 
Due to the inadequacies of land transportation, 
food distribution in the Home Islands depended 
extensively on inter-island and coastwise ship- 
ping. When ship sinkings and blockade made 
long hauls by rail mandatory, the high priority 
of foods among imports was carried over to the 


railroads. Consequently, the ton-kilometer fig-_ 


ures on long-haul rail distribution were main- 
tained at the expense of lower priority items. 
When the conservation of gasoline was decreed 
by the government, effective 6 December 1941, 
it limited the length of short hauls of nonwar 
materials. This decree limited truck transpor- 
tation of food to a 50-kilometer radius of the 
point of origin, thus increasing the load on 
other forms of transport. 

The collection and distribution of food at rail 
terminals suffered badly when the fire bombing 


of urban areas destroyed freight handling fa- 


cilities or impeded their operation. This effect 
was heightened when large numbers of wooden 
containers used in food distribution and ve- 
hicles used in local transport were destroyed 
during incendiary raids on urban areas. 


Food Rationing System 


This section is an exposition of food ration- 
ing in Japan insofar as it affected the supply 


of commodities available to civilians. In that 


sense it extends the previous section from the 
level of the national economy to that of the 
individual consumer. It also introduces the 
following section on per capita consumption 
levels. The ration allowances failed to provide 
adequate quantities of food for continued health 
and work even though attempts were made to 
adjust them to the physiological requirements 
of the individual. 

The staple foods—Beginning in April 1941 
the rationing of so-called “staple” foods was 
instituted by decree for the six principal cities 
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TABLE 24.—Wartume ration allowances of staple foods! Japan, 1941-45 


{grams per person per day] 


Special supplements to the ration May 1945 Aug. 11, 1945 
(July 11, 1945)? 
Work April ee PON 
Age classification Sex 1941 2 aT 
(February | Decem- | March | Decem- | April | June | House- | Factory House- | Factory 
1942) ber 1942 ber 1944 | 1944 | hold® | supple- | Total® | hold*® | supple- | Total® 
1941 8 1942 4 ment ® ment 
oomespe en simfet une bey ee ule Senese ates UEP. Ved erases eh tes Ds eeprom tara Fj neve RE ee 120 jo22 ss 120 1082 je% Stare 108 
a ears i re de gee | Eley DORR Ee 2 TS pester ap BAGH ete eg doce es 170 hs eee ee 153 
(| Soe Re eee eae eee Vy eee ee ye eae aa OD I es D100 dee sis 2 250(280) |.--.----- 250(280) | 225(252) |.-..--__- 225 (252) 
i 1 SR ee Fe ea OS oA) eat oe Tea lis eee ve oe Ep eee C02 er Soa er aa: SHO ADO) 2s eee 360(400) |324(360) |_-----__- 324(360) 
BOR BO Ses 0 General _ ----- D2 | (ae sn ee OTe) aan areata ogee eerie: epee as Ne Aesd Sa0st eee 330 O07 jon Oe 297 
Moderate. ...| Male_--.---_-- edt tN Re ee er a eS pelea iene | ay eecl 330 60-200 | 390-530 297 56-280. | 353-577 
Female. -._._-- LO OO Uc Sued er el ah oe a ee a eae 330 20-160 | 350-490 297 18-144 | 315-441 
Heavyo2 {2s Male=: = 3255. 10 570 CU eee ses 1403) 2 eee ee oe 400 | 170-3830 | 570-730 360 | 153-297 | 513-657 
Female_.___-- 10 420 SAD Soe Ht 1607 cee cote ee 330 | 90-230 | 420-560 297 | 81-207 | 378-504 
More than 60_| General_-_-_- a :%: | ect Nec 1 lg si ent [ook fs Pema cs fp tad Eo SRN, DOOE ees ese 300 270: fi es } 270 
Moderate..-.| Male_--.------ BDO G ast eoe ee anage ol oan atte aa ater eawioe 300 50-190 | 350-490 270 45-171 | 315-441 
Female_..---- O20 Mecegte ses seoe ete | tno. ose al eepeen sal Se oeee 300 20-160 | 320-460 270 18-144 | 288-414 
IG RW I=. cos = Malis. 23. 480 1 Ng aera aes ye peers! pos ee 300 | 180-320 | 480-620 270 | 162-288 | 432-558 
Female___-.-. 380 MAG 4) 2s sks 140 si cose ete bee 300 80-290 | 380-590 270 72-261 | 342-531 
5.5) Ti ea beee eee pepe [Ra lose i pons Pregnant 
WOMEN. 22211 553525. ee Sees BON 5.25 se tee ee (Ee eee 50 46 eo 45 


1 For comparison: 1937-41 per capita average—450 gm; 1942-45 average— 
311 gm.; average after 10 percent reduction in 1945—280 gm. 3 
2 Rationing began April 1941 in six principal cities only; extended to entire 


country February 1942. : : : 
3 Special addition for shipbuilders, stevedores, colliers, miners, iron and 


steel workers. = 
4 Special addition for charcoal burners and lumbermen. 
5 Figures in parenthesis apply to six principal cities only. 


of Japan (Tokyo, Yokohama, Osaka, Kobe, Ky- 
oto, and Nagoya). This meant that for the first 
time the consumption of the mainstay of the 
Japanese diet, rice, by many millions of non- 
food producers, was directly controlled by the 
government at the point of purchase. In Feb- 
ruary 1942 staple food rationing was extended 
to all prefectures and included even self-sup-. 
pliers. — 

»-The ration allowances were initially set at 
valués ‘approaching prewar experience and 
were based on estimated physiological need for 
calories according to age, sex and degree of 
activity. The basic allowances for the various 
groups, with supplements, and changes, are 
given in Table 24. 

- It may be noted from this table that the orig- 
inal schedule of allowances required changes to 
compensate the inequities which arose for cer- 
tain special groups. The first of these was a 
special supplement for certain very heavy work- 
ers for whom the original allowance was seri- 
ously deficient: This supplement to workers in 
specific occupations was extended to a few 
more categories later as the need became ap- 
parent. Special additions were made to the 
rations for children by way of school lunches 
and for pregnant women in an attempt to meet 
their special requirements. . 

ecin May 1945 the curtailed food position made 
necessary a reorganization of the ration system. 
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6 Size of allowance depended on type of work. 


7 Ten percent universal reduction effective in six principal cities Aug. 11; - 


all other prefectures July 11. 
8 In all prefectures except six principal cities. 
* School lunches in six principal cities only. 
10 Also includes 11-15 year group. 
11 Up to 20 years. 
12 Special addition to basic ration. 


Under the new plan the sizes of allowances 
were maintained, but the supplements for in- 
dustrial workers were distributed at the place 
of work only, thus creating an incentive among 
the workers themselves to reduce absenteeism. 
A net saving in total consumption may also have 
accrued from the more ramified breakdown of 
occupation categories which allowed a finer 
subdivision of the supplements according to the 
degree of activity. Cognizance was also taken 
of the disadvantage under which the workers 
in large cities labored in obtaining food outside 
the ration, compared to those in the less highly 
urbanized areas. 
Maintenance of the size of the ration allow- 
ances had been pledged to the people by the 
government in a bid to uphold morale. This 
pledge was made good until near the end of the 
war, but only by dint of adulterating the basic 
rice allowance with wheat, barley and other 
grains, potatoes and soybeans. The degree of 
substitution at any given time varied with 
location depending upon the size of local stocks. 
As the war progressed and the supply position 
deteriorated the extent of adulteration gradual- 
ly increased to compensate for the diminishing 
supply. of rice as is shown in Table 25. While 
adulteration of the staple ration is calculated 
to have risen from 2 percent in 1942 to almost 
18 percent in.1945 on the basis of national sup- 
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44 if 


TABLE 25.—Foods substituted for rice in the staple 
ration Japan, 1942-45 


{Metric tons} 


Food 1942 1943 1944 1945 


Wheat, barley and naked barley_| 393, 333 oe oe 916, 433 | 1, 241, 667 


Potatoes and other-eraing: A) eb ie 000 915, 833 | 1, 023, 333 
Ota aire ORR al eet 393, 333 | 734, 734, 500 1, 832, 266 | 2, 265,000 
Percent of total staple ration___._. 2.0 5.6 13.9 17.6 


Source: Ministry of Agriculture and Forestry. 


ply, local conditions varied widely from these 
over-all percentages. For example, according to 
a detailed report of the Osaka Prefecture Food 


Office to the Medical Division, the local sub-. 


stitution of other grains, potatoes and soybeans 
there varied from about 20 percent in 1942 to 
40 percent in 1945. In addition, the adulteration 
of wheat flour with potato starch increased as 
the food supply contracted. The effects of sub- 
stituting other foods for rice and potato starch 
for wheat flour on the nutritional quality of the 
ration will be discussed in a later section. Final- 
ly, the pledge to maintain the size of the ration 
could not be upheld even by wholesale substi- 
tution and a 10 percent reduction in allowances 
was imposed. It became effective on 11 August 
1945 in the six principal cities and on 11 July 
in all other parts of Japan and applied uni- 
formly to all basic and supplementary allow- 
ances. 

The rationing of staple foods, in recapitula- 
tion, was instituted with allowances such that 
the quantity of rice legally available to the 
average consumer was almost 9 percent less 
than the 1937-41 figure. The reduction innate 
in the substitution for rice of other foods may 
be considered as a factor of importance in re- 
spect to food acceptability and the state of 
civilian morale. When the government’s pledge 
to maintain the size of the ration was abandoned 
in the 10-percent cut of July and August 1945 
the entire food economy was bordering on 
collapse. 

The supplementary foods—All foods other 
than those designated “staple”? were considered 
“supplementary” and the control of consump- 
tion of these foods was sometimes administered 
through a loose form of rationing system. Ex- 
cept in the cases of Miso (soybean paste) and 
Shoyu (soybean sauce) a better term for this 
control would be ‘apportioning system.” The 
distribution of all foods was brought under 
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government control during the period June 
1940 to February 1942, either directly in the 
Ministry of Agriculture and comparable pre- 
fectural and municipal offices, or indirectly 
through the various commodity control com- 
panies. Except for the staples, Miso and Shoyu, 
however, the size of the ration allowance was 
not fixed and fluctuated in direct proportion to 
the availability of local supplies. 

The rationing of Miso and Shoyu began in 
December 1942 largely to conserve the soybeans 
from which these widely sought commodities 
were derived. As has been noted before the 
bulk of the soybeans used in Japan was im- 
ported (largely from Manchuria). In establish- 
ing the sizes of the ration allowances of these 
items an attempt was made to meet the local 
traditional dietary habits in the various parts 
of the country. These allowances by prefecture 
are shown in Table 26. They remained constant 
until about the time of the reduction in the 
staple ration in July 1945. In June a general 
change in the allowance schedule was made 
which, for Miso in a few cases, caused an in- 
crease, but in most prefectures a decrease was 
invoked. In all cases for Shoyu not only a de- 
crease in size of the ration was imposed, but 
dilution of the nitrogen content from 1.0 to 
0.7 percent was ordered, thus reducing the 
nutritive value by 30 percent. 

As an example of the general trend in the 
size of the rations of other supplementary foods 
during the war the quantities distributed 
through official channels in Osaka prefecture 
per capita per year are presented in Table 27 
and Figure 6. Even in the case of fish, of which 
Osaka had always been a large producer, the 
size of the ration diminished consistently in 
most cases as the war continued. The severe 
curtailment in the supplies of vegetables was 
also notable. The situation was comparable in 
other prefectures, including those like Kyoto 
which had been subjected to minor bombing 
effort, according to reports furnished the Sur- 
vey. 

Commodity Consumption Levels 

In assessing the total supply of food com- 

modities available for human consumption 


many factors were considered. For each war 


year the total amount of foods produced in the 
Home Islands (including that consumed by the 
producers) was added, by individual com- 


TABLE 26.—Miso and Shoyu ration allowances by pre- 
fecture, 1942-45 


[per capita per month] 


Shoyu allowance 


Miso allowance (grams) 
(millileters) 


Prefecture ag mid # 
December 1942 After December 1942 After 
to June 1945 | June 1945 | to June 1945 | June 1945* 
Hokkaido. -___-- 1, 020 
AOmort. 2-22 1, 020 
i aera 1, 020 
Wa 1, 020 
ae eee 1, 020 
Yamagata--_.._.- 1, 020 
Fukushima___-.- 1, 020 
i ae 675 
‘Pochiet ..- 675 
WEN 9. S 675 
Beitema. ooo 675 
Onihe. == 23 675 
2G) "7! See ee ne 675 
Kanagawa_______ 675 
WNigata.--. 2... 1, 020 
ee hovams. 9. - 675 
Ishikawa- _.-_.-- 375 
0) a 375 
Yamanashi-_____- 375 
+ ae ee 1, 020 
2 Mea ae 675 
Shivuoka ee ee 675 
7271 1) ae ae a 675 
; eee 675 
CI ae 375 
AT SO aS 375 
isgig co a 375 
EVONG te io 375 
1 Se 375 
Wakayama._._-_- 375 
M40) Gly Se aaa 375 
Shimane_-._____-- 375 
Okayama._._.___ 375 
Hiroshima___..__ 375 
Yamaguchi______ 375 
Tokushtma_____- 375 
Kagawa._..---__ 375 
hime... 375 
Bh allies eae age 375 
Fukuoka --...-.. 675 
SS ee eee 675 
Nagasaki_...._- 675 
Kumamoto-__._-- 675 
OHiitsoe ask ca Se 675 
Miyazaki___.__-_- 675 
Kagoshima__-_-___ 675 


*The size of the ration in each case was actually larger than the figure 
given here. However, the dilution of Shoyu from 1.0 percent nitrogen 
eontent to 0.7 percent, authorized at the same time the size of the ration 
was changed, required a 30 percent reduction to compensate the published 
figures to a basis uniform with the earlier ration allotments. 


one 27—Supplementary foods distributed through 
official channels Osaka prefecture, Japan 1937-45 


[grams per person per year] 


Average 
Food 1937-41 1942 1943 1944 11945 
MOGPIADIOR-ode2 1. sa <taaiceo- 7,745 | 771015 | 83,585 | 43,290 | 19, 740 
HR Giea 2. xe ack (millileters)_| 43 25, 680 | 19,200 | 15,600 | 19, 200 
19:1 | a Seen 2 ee pace Sone 6, 670 | 14,235 | 11,096 | 5, 876 4,116 
SHOvts so! 205 35st (millileters)_| 14,000 | 9,700 | 9,700 | 8,700 | 26,580 
bas PO ire Sas (millileters)_| 14,000 | 8,500 | 7,700 | 9,000} 10,000 
ugar: 

3 OggkS Gib V.- 25. os 10,800 | 4,320} 3,780 | 2,775 360 
ener eitied..-5.So e. 10,800 | 3,600 | 3,060 28 300 
Agricultural districts___-.- 10,800 | 2,880; 2,340 | 1,695 240 

We gg) ent ob eae ,800 | 4,500 | 4,500 | 3,450 3, 150 

SCT) SiGe aE op cai re pee A 1, 595 1, 642 865 591 398 
(35 | Se ea ea ee (millileters) - 3720 900 810 500 NA 
| 


1 Estimated from distribution to 1 July 1945. 

2In June 1945 the nitrogen content of Shoyu was dropped by law from 
1.0 to 0.7 Bagh as a means of extending the restricted supply. In conse- 
quence, the figure given was derived from the actual amount (9,400) by 
calculation from the nitrogen content for comparison with the previous years. 

31941 only. 

NA—Not available. 

Source: Food Control Division, Osaka Prefectural Government. 


modity, to the total amount imported with 
corrections for changes in hold-over stocks to 
obtain the whole amount in supply. The addi- 
tional, but unknown, quantity of foods produced 
in “victory” gardens could not be taken into 
account. The fact should be borne in mind in 
later discussion, especially in respect to vege- 
tables, because such gardens were widely culti- 
vated. Accurate estimates of total area involved 
and its productivity would have been virtually 
impossible because individual plots were usually 
minute and scattered everywhere, even on city 
streets where sidewalk paving had been re- 
moved. The total quantity in supply diminished 
by the amounts used for feed, seed and indus- 
trial purposes, by the military and a reasonable 
margin for waste, was the total quantity avail- 
able for human consumption. This total was 
divided by the total civilian population as esti- 
mated for each year to derive the amount avail- 
able per capita per day. Up to this point the 
data furnished the Survey from various Japan- 
ese sources, principally the Ministry of Agri- 
culture and Forestry, were evaluated and 
analyzed in conjunction with the Manpower, 
Food and Civilian Supplies Division of the 
Survey. Since this study was intended to be 
principally a year-by-year comparison of the 
supply situation over the period of the war 
certain ultimate refinements of analysis were 
omitted. However, on a comparative basis the 
relationships in the supply from year to year 
are accurate. 


Trends in average per capita supply—The 
per capita supply of all foods (by commodity) 
available for civilian consumption in Japan for 
each year between 1941 and 1945, stated in 
grams per capita per day, are shown in Table 
28. 


It will be noted from this table that for all 
major food groups, except potatoes and beans 
and soybeans, the net change over the period 
of study was a serious decline. The supply levels 
of the potato group and the bean and soybean 
group increased significantly during the war. 
Except for an initial increase in the supply of 
rice, vegetables and fruits, all other food de- 
clined steadily from the very beginning. The 
rate of decline for most of these foods was 
especially rapid in 1944 and 1945. These points 
are illustrated by Table 29 and Figure 7. 


Rice showed a comparatively small rise in 
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SUPPLIES of PRINCIPAL FOODS 


AVAILABLE ror HUMAN CONSUMPTION 


JAPAN, 1941-1945 
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TABLE 28.—Estimated food supplies available for civil- 
oan consumption Japan, 1941-45 


(Grams per capita per day] 


Item 1941 1942 1943 1944 | 1945 
Lo EE el ae oe eee ee 337 354 360 330 308 
6) CO Cee ae ee 36 38 30 38 25 
2S eae Sea ie Bi IE ie ee See 16 17 14 19 12 
INaicod napleyss. no 23 22 18 22 16 
Corn, millet, {ioe oreo 8 6 6 6 5 
Grains, other, total______- 83 83 68 | 85 58 
ROU RCaR sn ee ee ee 8 10 10 11 13 
Pliner Weann =e 7 6 6 6 6 
Beans and soybeans, total_ 16 16 17 19 
1 PORE Se ee 67 101 108 115 
Soa enue ap ee ana 56 59 52 68 
efits Ruger Sei 123 160 160 183 
(RORGNIN@HI S20 toon. ase 215 228 212 | 194 
LOTT ELS OS ee ee a ee ene aed 50 49 33 30 
fee (ineluding — Sues. 7 6 6 5 
“etait ae a tga ae 4 3 3 4 
Meat and eggs, total_____- ll 9 9 9 
(UTS SSS a aerate ais & 5 5 pane La 
ire ane fate ie 3 3 1 1 
Butter 2 Oe Le Eee ae 0. 0.1 0.1 0.1 
LS Cee 28 is A a ga le a 105 101 85 70 
Milk, condensed and powdered_ 0.5 0.4 0.2 0.2 
ET SSSR ee a ce 32 30 27 21 
Tp) Se PSS ii dene bo Sea an 17 18 19 17 
Shoyu and miso, total 49 48 46 38 
CU aS ESS ES Ws See ier ee ree eae 31 24 14 2 
SC) | a eae Se aa 1,059.7 | 1,045.6 | 1,071.5 | 997.3 | 917.3 


supply in 1942 and 1943 to a maximum of 7 
percent higher than the 1941 level. After this 
point the loss of imports, despite attempts to 
maintain domestic production, caused a decline 
to 9 percent below the 1941 value. 

Grains other than rice remained at the 1941 
level for one year, fell to 18 percent below the 
next, recovered in 1944 and were curtailed in 
1945 to 30 percent below 1941. The net effect 
was a serious decline over the war years. 

Bean and soybean net availability was in- 
creased consistently to 27 percent more than 
1941 by increases in imports of soybeans from 
Manchuria. The level of other beans, which 
were produced domestically, fell off slightly in 
the same period. 

Potatoes constituted the commodity group 
which increased most during the war and at- 
tained a maximum of 44 percent over 1941 in 
the last year of the war. The change was due 
almost entirely to increased production of Bree 
potatoes in the Home Islands. 

Vegetable and fruit production experienced 


- little change between 1941 and 1943, however, 


the decline in 1944 and 1945 reached 11 and 36 


TABLE 29.—Changes in supplies of principal foods avail- 
able for civilian consumption Japan, 1941-45 


{percent change compared with 1941] 


Item 1942 1943 1944 1945 
NCA Cs aR Cae: ete, a ple 5 BARU ER, oF Ue eee Oe 5 ie —2 —9 
ODOM Oraine ss es ones cee 0 —18 2 —30 
Beans and soybean3---......_.......__-. 7 7 13 27 
Potatoes. = een cote te a —3 26 26 44 
Weaita las iors rece ee es —2 4 —3 —ll 
BUGS ssa Sh ee ee EL § 4 —30 —36 
Meat, Ye ned Bie: Ora ees ee 0 —18 —18 —18 
Oils and So cee pce en! —25 —25 —75 —75 
Tilt BERETS Sees 7 eae ee ee ae ee oe eee —12 —15 —29 —41 
Dei productgs tae pea eae —17 —33 —67 —67 
Shoyu‘and miso-ss sen es ee —21 —23 —26 —39 
1025 BEDS ae eee AE, Sain: ae, DENIS Sei 0 —23 —55 | —4 


percent, respectively, below the 1941 levels. The 
quantity derived from “victory” gardens could 
not have offset these losses to any significant 
extent. 

Meat, poultry and egg consumption in Japan 


has always been very small, the total being 


much less than the equivalent of one egg per 
person per day. In 1943 the level of supply 
dropped 18 percent and remained level at that 
point for the remainder of the war. 

Oils and fats were consumed in minute quan- 
tities even before the war, according to Western - 
standards. The decrease in supply of 25 percent 
from 1941 in the following 2 years and a fur- 
ther decline of 75 percent in 1944 and 1945 was 
a serious loss in the civilian diet. 

Fish was traditionally the most important 
animal product in the Japanese diet. The drop 
in the supply level of 12 percent in 1942 was 
continued at a steady rate to a 41 percent loss 
in 1945 due to reduced catches. 

Milk products found no place in the Japanese 
diet except for infants and pregnant and nurs- 
ing women. The decline to the 67 percent re- 
duction in 1944 and 1945 affected only this 
important segment of the population. Compari- — 
son with the level of consumption of these 
products in the United States (prewar basis) 
of approximately 330 grams per capita per day 
indicates that Japan’s problem in this respect 
had existed long before the war. 

The immediate drop in the availability of 
Shoyu and Miso in 1942 continued to a cur- 
tailment of 39 percent in 1945 despite all-out 
efforts to maintain soybean imports. Since 
Shoyu and Miso are items of invariable daily 
consumption among the Japanese, it may be 
concluded that this curtailment of supply had 
far-reaching, adverse, psychological effects on 
the civilian population. 
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SUPPLIES or PRINCIPAL FOODS 


AVAILABLE For CIVILIAN CONSUMPTION 
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Sugar, although consumed at a very low level 
in Japan compared to the United States, was 
an important item in the diet. The level of 
supply declined precipitously, due to loss of 
imports, to the point of virtual disappearance at 
94 percent below the 1941 level in 1945. 


The changes which took place year by year 
in the diet of the Japanese civilian during the 
war, which are given in Table 28 by individual 
commodity, are shown by major food groups 
in Figure 8. These data indicate the trends in 
availability of food supplies. The graphs show 
an almost consistent deterioration in the aver- 
age daily per capita consumption of all food 
groups except soybeans and potatoes. 


The figures presented in this report on per 

capita supplies of food commodities are not 
comparable with estimates based on ration al- 
lowances or on household surveys. Ration fig- 
ures for Japan would be seriously low because 
of the numbers of items which were off the 
ration. The existence of a large and steadily 
increasing black market would have increased 
the errors innate in this method of approach. 
Household surveys were made in too frag- 
mentary a form by the Japanese prior to the 
_end of the war and circumstances did not per- 
mit this omission to be corrected by the Survey 
with the extremely limited time and number of 
personnel available. 
- Deviations from average supply—The discus- 
sion in the previous section on the supply of 
food concerned average per capita levels and 
was based on the assumption that every civilian 
was equal to every other in the quantity of food 
consumed. This method of estimation was the 
most suitable for comparison in a study of 
changes in a national food supply. In order that 
the possibility of misconception may be avoided, 
however, certain supplementary data are pre- 
sented in this section to show that many among 
the Japanese civilians were not as adequately 
provided for as the average figures indicate 
for a variety of reasons. 


Estimates from the Household Statistics Bu- 
reau on food consumption in 1926 were made 
by the Ministry of Agriculture and Forestry. 
The results indicate that long before the war 
food consumption varied widely with occupa- 
tion as shown in Table 36. In general, farmers 
fared much better than workers in any other 
occupation and salaried workers much worse. 


A food consumption survey of 500 families 


“with incomes of about 100 yen per month was 


conducted by the Osaka Prefectural Health 
Department in 1942 after rationing had gone 
into effect. The results of this survey bore out 
the prewar, prerationing findings shown in 
Table 36. The same study also determined the 
average actual daily food intake in that pre- 
fecture as given in Table 30. Comparison of the 
figures in that table with those for the 1942 
national average given in Table 28 indicates 
considerable lack of agreement between the 
two, and in most cases, to the disadvantage of 
this group in the population. According to this 
survey residents of Osaka prefecture of mod- 
erate incomes in 1942 exceeded the national 
average in food intake for the vegetable group 
only. The consumption by the group, of grains 
other than rice, of beans and of meat and fish 
was far below the national supply level. 

TABLE 30.—Daily average food intake among Japanese, 

Osaka prefecture, 1942 


[grams per person per day] 


FRIGE A Sheehan side k Kee wae baa PRs Rea 400 
Glass OUNGE eis eooie shay cte cae Sa Ricca te an em tran 14 
PATI es oo, crepes ereeok echo cl ble as Shel eae mies ake aS pay 
PObALOCS Gata sravetce bee citer ile eck ola dads dws Supe ae 37.5 
SPOOR Oe cea inte aie wee abe eee bite cite Melee ohare 845 
Meatennds fish) Bosc hv keke pet eee Oebaeeks 63.8 
SGA WOCGS SS ee areata co -cin la see Pe haa Sie) cio ks aie oe ane 6.4 
Wate ANG: OHS ite cokes cite chesrole hea ote ike o RRL aes 3 
Mrscellancouse reo. Sei nc ncte leks Go ree ceias 13.9 
PR ey bsulesie ova eres ahaa yea a ETO TOO ates 888.1 


Source: Survey of 500 families by Osaka Prefectural Health 
Department, 1942. 


The observation of the Ministry of Agricul- 
ture in 1926 and in Osaka in 1942 that food in- 
take by farmers was higher than the average 
was borne out by another type of analysis. From 
figures furnished the Survey by the Ministry 
of Agriculture it was possible to calculate the 
fraction of the total domestic production. of 
staple foods which was consumed by farmers in 
1940 and 1944. The results which are given in 
Table 31 indicate that the weighted average of 
farm consumption was 50 and 44 percent of 
total domestic production in 1940 and 1944, 
respectively. The fact that farmers at the same 
time made up only about one-fifth of the Home 
Island total population makes it evident that 
they were consuming much more of the staple 
foods than the average. 

From figures furnished the Medical Division 
by the Hyogo Prefecture Food Control Office the 
daily per capita consumption of marine prod- 
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TABLE 31.—Farm consumption of staple foods 1940 


and 1944 
Percent of 
1,000’s domestic 
Food metric tons production 
1940 1944 1940 1944 

258, (Cota ERR te aN 01 Ree OB a. 2 Ae a 4, 388 3, 404 38. 2 32.5 
Wheat hive elt teh items Sle ea el npn ee at 1,782 | 1,685 51.0 55.0 
PIVOei OLAtOES aoe 2 ocala 2,234 | 2, 462 77.0 57.0 
Ware PObAlOesse see & suk s ee ee SLE 1,150 | 1, 241 71.0 63.0 
moval staple. 22. heii. * 3 Toate. Gipbec| ABN e tee ere ee 
NVEIPALORIAVCTAD Os site Spee hts eC ee ee ee 50. 0 44.3 


ucts was calculated and set down in Table 32. 
These figures compared to those in Table 28 
year by year, show that urban dwellers in that 
prefecture consumed a much larger proportion 
of fish than the national average from 1941 
through 1943. From that point to the end of the 
war they consumed less than the average be- 
cause local catches fell off rapidly. The national 
average tended to be supported at the same time 
by catches from northern waters where war 
risks to the fishing vessels were smaller. Table 
$2 also shows the difference in consumption of 
these products by urban and rural populations 
in favor of the city dweller. Further, it presents 
evidence that consumption of processed marine 
products did not decline as rapidly as that of 
fresh and frozen fish. 


TABLE 32.—Consuwmption of marine products, Hyogo 
prefecture, Japan, 1941-45 


[Grams per person per day] 


1941 | 1942 | 1943 | 1944 | 1945 


Urban areas: 
MPPOCOSSC Cad ain Pe Wake LY ie eee ele 124 68 34 33 15 
Presiden GArOZenew ce as oe wee oe 259 | 113 101 41 30 
MOUs: csp rata tere ee ee Ne oe 383 | 181 135 74 45 

Rural areas: 
PTOCOSSOUE He ites lc bee era Sere 113 45 34 18 15 
IMPOS nV OnCMTOVOM sas see eka les se Saree 169 45 34 26 23 
2 0) ifs RASS aR oh ee Aa aie te 282 90 68 44 38 


Source: Hyogo Prefecture Food Control Office. 


The prewar 5-year average (1937-41) in 
Osaka prefecture for miso consumption was 24 
grams per capita per day. With the advent of 
rationing this value dropped: approximately 
one-half to 12.5 grams per day on the official 
ration. Although the published ration allowance 
was not altered officially, figures on distribution 
indicate the actual ration diminished to 9.5 
grams per day in 1944. Under these circum- 
stances the question may well be raised as to 
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whether the official increase in the ration to 15 
grams per day in June 1945 resulted in a com- 
parable increase in actual consumer intake. 


A similar situation existed in respect to Shoyu 
consumption. The prewar average was 38 mil- 
lileters per capita per day. Rationing reduced 
this to 28 millileters per day officially while 
actual distribution fell to 24 millileters per day. 
The official decrease of June 1945 to 15.5 mil- 
lileters per day, coupled with the dilution simul- 
taneously authorized, brought intake to such a 
low level as to have seriously undermined food 
acceptability to the Japanese civilians. In Osaka 
prefecture average comanieHon in 1945 fell to 
8.5 grams per day. 

While the figures available relate only to 
Osaka prefecture, there is no reason to believe 
this region was especially favored in the matter 
of food distribution nor that consumers in other 
parts of the Home Islands fared any better. All 
evidence would seem to indicate therefore, that 
the official ration allowances of supplementary 
foods were maintained only fortuitously. Since 
the deviation in all cases could have taken the 
form of a reduction only, the consumers’ aver- 
age intake must have diminished more seriously 


than is indicated by the change in the official _ 


ration allowances. 


Another substantial factor that caused the - 


food consumption of the individual to vary from 
the national average was the degree of his abil- 
ity to trade in the extensive black market. Ac- 
cording to a summary prepared by the Japanese 
Institute of Public Health, investigations con- 
ducted by the Labor Investigation Society, the 
Wartime Living Consultation Society, the Cen- 
tral Price Cooperative Conference and the 
Toyama Steel Company indicate that about 50 
percent of the food commodities consumed by 
the Japanese were purchased outside the gov- 
ernment controlled distribution systems. Since 
food in the black market was characterized by 
prices ranging from three to five times the ceil- 
ing prices, it is immediately apparent that any 
individual with a low income, or with a moder- 
ate but fixed income, would suffer through his 
inability to make illegal purchases. After his 
savings had been consumed, even the possibility 
of exchanging his tangible property for food 
was soon restricted when the supply of expend- 
able goods had been exhausted. 


Deviations of individual levels of foed eon- 


ee ee 


sumption from the national average, often of 
considerable magnitude, were shown in the fore- 
going section to have varied with geography, 
occupation and accessibility to supply and were 
due to failure of the official distribution system 
to deliver the allotted rations and the indi- 
vidual’s inability to trade in the black market. 


Levels of Nutrient Supplies 


An understanding of the effects upon human 
health of changes in levels of food supplies in 
Japan can be reached only through nutritional 
analysis. The levels of nutrients supplied by 
those food commodities may be calculated from 
the quantity of nutrients per unit weight of the 
foodstuffs which occurred in the Japanese diet. 
Having estimated, in the previous section, the 
quantities of food available for consumption in 
terms of weight, the per capita levels of nu- 
trient supplies contained in those quantities of 
foodstuffs have been calculated from the best 
information available on the nutrient composi- 
tion of Japanese foods. As an indication of the 
vulnerability of the nutritional state of the 
nation to enemy attack against the food supply, 
the proportion of the total of each nutrient de- 
rived from different foods has been calculated 
from the per capita levels of nutrient supplies 
and is also discussed in this section. In addition, 
consideration has been given to the partition of 
calories between the carbohydrate, protein and 
fat fractions of the diet. Other nutritional as- 
pects of the availability of nutrients have also 
been pointed out in the effects of substitution of 
other commodities for rice in the staple ration. 
As a means of showing the limitation of stating 
nutrient supplies as average some deviations 
are considered. 

Supplies of principal nutrients.—The average 
prewar (1931-35) diet in Japan, while it was 
apparently fairly adequate as far as quantity 
was concerned, provided less than 2,150 calories 
per day. This quantity is hardly equal to the 
minimum requirement for the maintenance of 
health for even short periods of time. The aver- 
age daily intake of carbohydrate was far too 
high in comparison to the intake of protein and 
fat at least as far back as 1925.1 

The content of diet in respect to proteins con- 
taining adequate quantities of the essential 


1E. C. Grey, The Food of Japan, Health Organization of the 
League of Nations Publication III. 2, Geneva (1928). 


amino acids and in respect to fats was also de- 
ficient. The questions of relative quantities and 
partition of nutrients are discussed in later sec- 
tions. The supply of vitamins of the B complex, 
especially thiamine, was always marginal. In 
this scarcity of thiamine lies the basis for using 
the size of the rice crop as a very sensitive 
barometer of the rate of incidence of beriberi 
in Japan, as well as in other oriental countries. 


The per capita quantities of nutrients con- 
tained in the quantities of foodstuffs shown in 
Table 28 and Figure 8 are presented in Table 
33. This table was derived from the more de- 
tailed figures, which show the contributions of 
each type of food, given in Appendices B-1 to 
B-5. Calculations of the values given were based 
on tables of composition of Japanese foods de- 
veloped by the Medical Division of the Survey 
from the best sources available in Japan, the 
United States and Great Britain. These data 
are not as refined as would be ultimately desir- 
able or as may be developed as a result of more 
precise laboratory assays in the future. It is 
considered, however, that they are substan- 
tially accurate and indicate the broad trends 
with sufficient precision for the purposes of 
this study. 


In comparing the values in Table 33 for 
calories and carbohydrate for the five years it 
will be noted that after an initial slight increase 
in 1942 and 1943 there was a consistent and 
sharp decline. During the entire 5 years there 
was a continuous decrease in the supplies of 
protein, fats, riboflavin and niacin. The rate of 
decline in total protein was accompanied by a 
faster decline in animal protein. This propor- 
tion indicates a decline in quality as well as 
quantity ; a retrogression from a position which 
has always been precarious for Japan in this 
regard. The supply of thiamine was maintained 
at a practically constant but low level until the 
last year. Then it shared the fate of all other 
nutrients but one, and decreased rapidly. The 
fact that the level of thiamine did not diminish 
as quickly as that of the other B-complex vita- 
mins may in part be attributed to the attempts 
of the government to retain the native thiamine 
content of rice through reduced polishing of 
the brown rice. The strong aversion of the J ap- 
anese toward eating rice only partially polished, 
however, seriously reduced the effectiveness of 
this well-advised step. The single exception to 
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FIGURE 9 


the general downward trend in nutrient sup- 
plies was vitamin A, which enjoyed a continuous 
increase to the end of the war, after an initial 
slump in 1942. These facts are illustrated in 
Figure 9. 


TARLE 33.—Estimated supplies of nutrients available 
for civilian consumption Japan, 1941-45 


{per capita per day] 


Nutrient 1941 1942 1943 1944 1945 
Buel value. >.....<. (calories) |2,007 2,041 2, 013 1, 895 1, 680 
Protein, animal_____- (grams) | 14 12 12 10 os 
Protein, vegetable___ (grams) 50 51 50 50 45 
Total so2 -25225 (grams) 64 L 63 62 60 54 
= SES ET a aa (grams) 16 15 15 13 12 
Senna vinais eu ae (grams) | 404 415 410 388 341 
@Galcium....- -_. (milligrams) | 291 288 298 290 273 
Vitamin A 
ees EAC tina oes units) |8,534 {8,019 [10,749 . |10,986 {11,302 
Thiamine_____-- (milligrams) 1, 29 1.31 1. 32} 1, 30 1.19 
Riboflavin eg tS nites yf} ys ath . 68 . 63 
Ninein2=-- == 2 (milligrams) 17.5 17.1 17.0 15.8 14, 2 
Ascorbic acid_-_ (milligrams) 82 82 91 84 83 


Proportions of nutrients from different foods 
—Comparison of food supplies year by year on 
the basis of levels of nutrient supplies alone is 
incomplete. The vulnerability of the nutritional 
state of a nation at war is measured by the 
degree of its dependence on external sources of 
nutrients, especially those in critical supply. 
Figures for the percentage contribution of vari- 
ous foods to the total supply of each nutrient, 
in conjunction with data on the sources of the 
foods, indicate the specific effects on the health 
of the consumers which may be expected as a 
result of changes in the levels of commodity 
supplies. The same percentage figures reflect 
changes in acceptability to the consumer, in- 
cluding palatability. 

The per capita food supplies shown in Table 
28 and the levels of nutrient supplies given in 
Table 33 and Appendices B-1 to B-5 were 
analyzed for the proportions of each nutrient 
contributed by each food category. The results 
of these calculations are given as grams per 
capita per day and as percentages of the total 
quantity of each nutrient in Table 34. For ease 
in following trends and making comparisons 
the weight figures are plotted in Figures 10 and 
11 as graphic reflections of the percentage 
contributions. 

Calories—The contribution of rice to the 
total calorie intake, as might have been pre- 
dicted, was the largest of any single food by far. 
The share of calories supplied by rice remained 


at a relatively constant level, on a percentage 
basis, during the entire war period despite the 
significant decline in the supply of rice shown 
in Table 28 and Figure 8. The calorie contribu- 
tions of soybeans and grains other than rice 
likewise remained essentially unchanged at 
about 5 and 14 percent of the total intake, re- 
spectively. The only other observations of note 
are that sugar decreased from 6 percent to 
less than 1 percent and potatoes increased from 
5.5 to almost 10 percent. It will be noted that 
the items the proportions of which remained 
unchanged depended in material measure on 
imports. 


Protein—In the case of protein, contrary to 
expectations on the basis of experience with 
Western diets, the largest single contributor was 
again rice, varying between 42 and 45 percent. 
Fish, as second in importance, fell steadily from 
20 to 14 percent during the five war years. This 
decline is of especial importance because fish 
was practically the only source of animal pro- 
tein, and this decrease indicates a dispropor- 
tionate drop in protein quality from a biological 
point of view. The soybean proportion increased 
slightly from 13 to 15 percent, while the portion 
contributed by grains other than rice fell off an 
equivalent amount to 10 percent. Here again, as 
in the case of calories, food commodities which 
were imported in large quantities maintained 
or advanced their proportionate standing among 
the contributors. 

Carbohydrate — The seemingly ubiquitous 
rice again is the largest single contributor at 
approximately 65 percent of the total. This calls 
attention to the fact that the carbohydrates 
were the overwhelmingly large source of calo- 
ries in the Japanese diet. This aspect will be 
discussed in greater detail in a later section. 
Thus, with the exception of soybeans, the dis- 
cussion given for calories applies equally to the 
partition of carbohydrate, including the rela- 
tion of imports. 

Fat—‘Visible”’ oils and fats shared almost 
equally with rice, fish and soybeans in the par- 
tition of the total fat intake and all declined 
continuously at comparable rates. Further dis- 
cussion on this element is far outweighed in 
importance by the fact that the Japanese diet 
has always been remarkably poor in fats as will 
be shown later. 


Vitamin A—The most important feature of 
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TABLE 34.—Partition of nutrients in the Japanese diet, 1941-45 
[by weight and percent of total supply] 


OlwrRaanan 


CALORIES 
1941 1942 1943 1944 1945 
Food category kaa ese (aoe oer 
Percent Percent Percent Percent Percent 
Calories | of total | Calories | of total | Calories | of total | Calories} of total | Calories} of total 
SL e Gt SOE SES pe Greet as aR Sis, PTR SOR ty Meee Or a 1, 146 57.1 1, 204 59.0 | 1,224 60.8 | 1,122 59.2] 1,047 62.3 
Gr: EVES a) 12 Che a a A a SEE RA Bee ae Hea atria ae ep eee BE 294 14.6 294 14.4 241 12.0 301 15.9 205 12.2 
DRO ee ee ee aed meas eee bue Bat ce nannee =o eee 124 6.2 124 6.1 96 4.8 56 3.0 8 .5 
SCPE iRia eee Sek are Ne hate ee RSE Sree Se ta lil 5.5 106 5,2 152 7.6 |. 144 7.6 163 9.7 
PSE AUSMNOUROYDORGS= oie ite Le ee a ae eae 104 5.2 97 4.8 99 4.9 101 5.3 102 6.1 
POUNCE NS semen es helen eh) ah Pe i ft a lip re es a an 228 11.4 216 10.6 201 10.0 171 9.0 155 9.2 
ANE A FE Ce i tai Sees pe OO ce ce ee See lee Die 2, 007 100.0 2, 041 100. 1 2,013 100.0 1, 895 100.0 1, 680 100.0 
PROTEIN 
1941 * 1942 1943 1944 1945 
Food category Pee CE See] ee 
: Percent Percent Percent Percent Percent 
Grams | of total | Grams | of total | Grams | of total | Grams | of total | Grams | of total 
ACG aCe Sout tn Seams ae at elms see Sey eS ne SS DH 27.0 42.5 28.3 44.9 28.8 46.5 26. 4 44.4 24.6 45.5 
IV] RRECS RS 2S Senha a tens oh aia Gielen ena es Se See R a ES, 12:5 19.7 11.0 17.5 10.6 17.1 8.9 15.0 7.4 13.7 
BOM DEHNS Suche enione san CoN ee eee ey aie aiene Bn pe 8.0 12.6 i hil 12.2 We 12.4 8.0 13. 5 St 15.0 
(ECT AG) lg Se eee ate ORS Wt OR Se Sen 50 aay ee 7.9 12.4 7.9 12.5 6.6 10.7 64. 13.6 5.7 10.5 
AGES} 0) SE STERIL See ee pa CO SRE eel ar 2.4 3.8 2.4 33 2.5 4.0 D3 3.9 oF 3.9 
BN OLNCTSbett to seas ec ures ase wen ie UL Seba 5.7 9.0 5.7 9.0 5.7 9.2 5.7 9.6 6.2 11.5 
“i Ro) b> EUR np Rete ee Sa a ly eae Pa a ee Say Bees col aN 63. 5 100. 0 63.0 100. 0 61.9 100. 0 59. 4 100.0 54.1 100.0 
CARBOHYDRATE 
1941 1942 ; 1943 1944 1945 
Food category ge aaa ees og Sia aos Iwan ee 
Percent Percent Percent Percent Percent 
Grams | of total | Grams | of total | Grams | of total | Grams | of total | Grams | of total 
Rice ys RR oe ol Sg TN we Eat Set rg ed OE 256. 1 63.5 269. 0 64.9 273.6 66. 8 250. 8 64, 7 234. 1 68. 
Grane: SOUNOD ie. tss hes or ee dete ao bee eee RS cates oh 61.0 15.1 61.1 14.7 50. 0 12.2 62.6 16. 2 42.7 12, 
LEE GT aS SOAR SB GB Sa epee ep Ua Sone ea e MUateari eee eter 31.0 KEYS 31.0 y fits) 24.0 5.9 14.0 3.6 2.0 5 
HeOtatoes 25: tastes ee al eee ee ee pers ae 24.7 6.1 23.7 5.7 31.6 7% 32.1 8.3 36. 2 10. 
RVG DAIS ate Meee Se traces ice Mm RPA cane sce be ales ory hes 13.1 OMe 12.9 3.1 13. 7 3.3 12.7 3.3 11.6 3: 
PEP UN Ons sere ese nu era ea eae Ro Sayl et e een Be Poets 17.6 4.4 17.1 4.1 16.9 4.1 15.3 3.9 14.7 4. 
Oa soas = ahs eee irs eee ke eee ee mak 403. 5 100. 0 414.8 100. 0 409.8 100. 0 387. 5 100.0 341.3 100. 
‘ 
FAT 
1941 1942 1943° 1944 1945 
Food category z 
Percent Percent Percent Percent Percent 
Grams | of total | Grams | of total | Grams | of total | Grams | of total | Grams | of total 
SOUS ATO A PS'S2) 25 57a coro Vea oe Ga Si See ese Soe 4.1 25.3 3.1 20.4 3:1 20.5 11 8.5 1.1 9.0 
CS) Seen epee ate Pe eR nt ati ern A Sera coma stipe eee ea 3.4 21.0 3:5 23.0 3.6 23.8 33 25.6 3.1 25.4 
WBS oo se sateen he Behe te Sees pee ee 2.6 16.0 Zo 5 beg § 2.2 14.6 1.9 14.7 1.5 12.3 
BOM WOON Sens Pines ies eee eae oe ce ye ie ea ee as 2.3 14. 2 2.6 Lites: 2.6 17.2 2.9 22. 5 3.1 25. 4 
PRUGLMOIS! Sarto, See to an ra N ees to ee eo 3.8 23.5 327 24.3 3.6 23.8 od 28. 7 3.4 27.9 
<L(9) HY SRA SS Rage ge SRR ee See ia ane eS 16. 2 100. 0 15.2 100. 0 : Bite f 100.0 12.9 100.0 12.2 100.0 
VITAMIN A 
1941 1942 1943 1944 1945 
Food category aR) ere SSRs RB Og Pe 5 ig A IO el Seay 
Inter. | Percent | Inter. | Percent | Inter. | Percent} Inter. | Percent | Inter. | Percent 
units | of total | units | of total | units | of total | units | oftotal | units | of total 
IPOLACOCS: GWeObard veces ae se ak ae ae ge sree eae 5, 621 65.9 5, 159 64.3 7,777 72. 4 8,316 75. 7 8, 855 78.3 
Vegetables Soke WEE oS Sete on ees oe ah Ne ae ey 2,315 27.1 2, 273 28.3 2, 410 22, 4 2, 241 20.4 2, 051 18.1 
HOMME SS Bir ONe Sh eee at EEE Bee Art ire Pitas te 289 3.4 308 3:8 301 2.8 203 1.8 185 1 aS 
dpthatee one ah oe Sct ee een eRe li eee ee Sn eee 238 2.8 210 2.6 202 1.9 170 1.5 140 1.2 
SROIPOLMONS: tete Sac veel oi en EE Ged SS eee ee 71 =e 70 .9 59 5 56 5 73 6 
ME Oba sso oie ue ae ee IS ort can Ey hepa oo a 8,534 | 100.0] 8,020 99.9 | 10,749 | 100.0] 10,986 99.9 | 11,304 99. 8 
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ASCORBIC ACID 


1941 1942 1943 1944 1945 
Food category 
Milli- | Percent} Milli- | Percent! Milli- | Percent | Milli- | Percent} Milli- | Percent 
grams | of total | grams | of total | grams | of total | grams | of total | grams | of total 
NOSES TSS pal Sits 7 Sal PSTD OC Ge Re ana ae le ae 50 61.7 50 61.0 52 57.1 49 57.6 45 53. 6 
Potatoes, 0 eR SRS EES SUR Ta SORES Se eee See eae 12 14.8 ll 13.4 17 18.7 18 21.2 20 23.8 
LE SENN LT 1S ER ESSE SS SR Ae Ee a 8 9.9 8 9.8 9 9.9 8 9.4 10 11.9 
571 gals i Ss eS SIRS BTR eb a 9 11.1 10 12.2 10 11.0 7 8.2 6 tee! 
ES ER SS AS AE Se Sa aaa ee ee em cera 2 2.5 3 3.7 3 3.3 3 3.5 3 3.6 
UTI Site SR SRS SE SS Ale alae aS ee he em ea 81 100.0 82 100.0 gl 100.0 85 100.0 84 100.0 
THIAMINE 
Ce Pe ee Et Pee PERS ae ON ete ee See Be ee ee ey SSIES Eee eee pee ie te 
. 1941 1942 1943 1944 1945 
Food category = 
Milli- | Percent} Milli- | Percent | Milli- | Percent} Milli- | Percent} Milli- | Percent 
grams | of total | grams | of total | grams | of total | grams | of total | grams | of total 
Rice REE pS Se eee ee Dee pee a a 0. 58 45.3 0. 61 45.9 0. 62 47.0 0. 57 43.2 0. 53 43.4 
COTE REN Seah aa CP at ee Se SSR . 23 18.0 . 24 18.0 -19} 14.4 . 24 18. 2 .16 13.1 
MS SSS ee Se eee in ee a eee Sap eg ed .18 14.1 wkd 12.8 .18 13.6 EP Wf 12.9 . 16 13.1 
LPO See on miei enter a Ca eae ae ee .12 9.4 12 9.0 15 11.4 16 12.1 .18 14.8 
PiOGE re RINE SEC GORIR 5 Soa a a re OS 05 3.9 . 06 4.5 . 06 4.5 07 5.3 08 6.6 
0 EES ED Sep eee eae .12 9.4 .13 9.8 .12 9.1 8.3 ll 9.0 
SEES eg a AE a 1.28| 100.1} 1.33] 100.0] 1.32] 1000] 1.32) 100.0] 1.22] 100.0 
eee aa ae re a ee Pe re Se Bah ee ork MNEs OE ee 
RIBOFLAVIN 
1941 1942 1943 1944 1945 
Food category fe ea 
Milli- | Percent} Milli- | Percent | Milli- | Percent | Milli- | Percent | Milli- | Percent 
grams | of total | grams | oftotal | grams | of total | grams | of total | grams | of total 
eee ee en see es eS ee age Se 0. 24 32.9 0. 21 29. 2 0. 20 27.8 0.17 23.9 0.14 21.9 
AiG LL ee a ieee ee wes aie Soe ainloy Sete nn 15 20. 5 15 20. 8 - 16 22. 2 15 21.1 14 21.9 
US SEF SSS ae a TRS nee (aered aan al «12 16.4 ~12 16.7 .13 18.1 .12 16.9 ae 17.2 
Potatoes 0 LE Ss SS Se Oe reser ae Rd are IE . 06 8.2 *,06 8.3 .08 11.1 . 09 12.7 -10 15.6 
uM OAIBNE RE Para tiseaicn ge 2 hea eh os 06 8.2 . 06 8:3 05 6.9 .07 9.9 . 04 6.3 
PR RRR Sree ee eet a A 10 13.7 ~<A2 16.7 .10 13.9 ll 15. 5 wae 17.2 
(1S) 7 SEE a ie OE St SS er, ae ee rar Py (3) 99.9 72 100. 0 72 100.0 71 100. 0 64 100. 1 
NIACIN 
1941 1942 1943 1944 1945 
Food category 
Milli- | Percent} Milli- | Percent | Milli- | Percent | Milli- | Percent | Milli- | Percent 
grams | of total | grams | of total | grams | of total | grams | of total | grams | of total 
Rice ae ree oe ee et et 6.7 37.9 71 41.3 72 42.6 6.6 41.8 6. 2 43.4 
le eee ee ee ee a 6.0 33.9 5.3 30.8 6.1 30. 2 4.3 27.2 3.5 24. 5- 
CSREES UL TSS SSS eee 1 apne al rane ee 1.6 9.0 1.6 9.3 1,2 Er 137 10.8 1.2 8.4 
Leumeta 1.2 6.8 12 7.0 1.4 8.3 1.4 8.9 1.6 11.2 
WCeertand pe eeeenes Sete b ya a ey | 3.9 ee 4.1 Par 4.1 .6 3.8 -6 4,2 
JOUR SST Sa a Be ae ee eee 1.5 8.5 1.3 fini 1.3 (Pf 1.2 7.6 1.2 8.4 
I ace eg eke LIF 100.0 17.2 100.1 16.9 100.0 15.8 100. 1 14.3 100.0 


! Wheat, barley, naked barley, maize, millet, kaoliang, buckwheat and oats. 
2 White and sweet. 

3 Including Miso and Shoyu. 

4 Including butter. 


analyzing the vitamin A content of the Japanese 
diet for partition in terms of commodities is 
the explanation it gives of its unique climb 
when all other nutrients were declining. It may 
readily be noted that the increase in consump- 
tion of sweet potatoes as a substitute for rice 
caused the vitamin A intake to increase despite 
the declines suffered by all other contributors 
of this nutrient. 

Ascorbic acid—In the case of ascorbic acid 


again the increase in consumption of potatoes, 
both white and sweet, accounted for the main- 
tenance of the supply level although the largest 
contributor of this nutrient was the vegetable 
group at 50 percent. The supply of ascorbic acid 
was free of any influence of change in imports. 

Thiamin and niacin—These were supplied in 
large measure by rice. The profile of total thia- 
mine was largely determined by the quantity of 
rice available, with some support from other 
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grains. The increase in consumption of potatoes 
helped offset the general decline in thiamine 
level. In the case of niacin it was the fish con- 
tribution which decided the decrease in supply. 
For both thiamine and niacin imported food- 
stuffs were an important factor in maintaining 
supply levels. 

Riboflavin—tThe rate of decline in the quan- 
_ tity of riboflavin available was due almost alto- 
gether to the failing supply of fish. Increased 
potato consumption caused the only consistent 
increase in riboflavin intake. 


To recapitulate the discussion on the parti- 


tion of each nutrient among the various food 
commodities a short summary is presented with 
a view toward estimating the potential effects 
of enemy attack on the health of the civilian 
population. Of primary importance it has been 
noted that the supply level of rice, a vital frac- 
tion of which is imported, is the determining 
contributor of many nutrients. The connection 
between sizeable imports and significant contri- 
bution to the levels of nutrient supplies may be 
extended to all the commodities listed in Table 
21. It is apparent from the data presented that 
the Japanese nutritional economy was ex- 
tremely vulnerable to any serious cutback in 
imports of a few basic food commodities. It may 
also be noted that an informed evaluation of 
Japan’s supply of nutrients would have indi- 
cated these facts to have been true at the onset 
of the war, as evaluation of the supply of food 
commodities did not. 


Note. The usual practice in measuring national food 
supplies as they affect war potential has been to meas- 
ure the levels of food commodities required to satisfy 
dietary customs rather than the levels of nutrient sup- 
plies which would be required to fulfill nutritional re- 
quirements. This has been attested by the failure, pre- 
viously reported by the Survey, of the German war 
planners to be guided by the nutrient requirements of 
the civilian population in the defense of their country 
against Allied attack. In contradistinction, the British 
overcame much greater problems in their food economy 
by basing their planning in large measure upon nutri- 
tional requirements as shown by the report of the 
Combined Food Board (Food Consumption Levels in the 
United States, Canada and the United Kingdom, Wash- 
ington, 1944). 


On this basis it would appear that in com- 
batting a nation dependent upon imports for 
supplies of basic food commodities to satisfy 
not only the dietary customs of its people, but 
also to supply the minimum level of essential 
nutrients necessary to the health of those 
people, judicious and early action to deny those 
imports would contribute greatly to an early 
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and decisive victory. Japan could be considered 
such a nation. 


Another conclusion which may be drawn 
from the data presented is that’ early action 
which would have interfered with the domestic 
production of rice and fish would have effec- 
tively lowered the supply of essential nutrients 
to the wretched state which was prevalent in 
Japan only at the end of the war. Attack against 
the rice crop itself at any critical point in its 
growth would have upset the nutritional state 
of the civilian population beyond hope of de- 
cisive recovery. 

Carbohydrate-protein-fat-calorieratio—From 
the figures on supplies of carbohydrate, protein 
and fat given in Table 33 and the well-estab- 
lished conversion factors, the partition of the 
total calories between these nutritive elements 
has been calculated and presented in Table 35. 
Nutrition experts have set no specific require- 
ment for the quantity of carbohydrate in the 
diet comparable to the recommended allowances 
for other nutrients. However, when it is con- 
sidered that carbohydrates furnished only 50 to 
52 percent of the total calories in the United 
States, the 80 percent contribution in Japan 
would appear to have called for the adoption of 
vigorous measures toward improvement. Such 
measures, however, were never attempted by 
the Japanese. Even in the United Kingdom in 
1943, pressed as it was by the war, carbohy- 
drates contributed only 52 percent of the total 
calories. Since the only contribution which car- 
bohydrates make to the diet is in the form of 
calories, it may be assumed that any diet con- 
taining an excessive fraction of carbohydrate 
is, due to the limitation of total bulk, propor- 
tionately lacking in the essential nutrients other 
than calories. It will be noted that the fat com- 
ponent of the diet never contributed more than 
7.2 percent of the total calories. The values 
given in Table 35 in this respect may be com- 
pared to the United States and United Kingdom 
levels for 1943 of 38 and 36 percent, respec- 
tively. 

Inequities in distribution of nutrients—The 
figures given in the foregoing section on per 
capita nutrient supplies and the observations 
derived from them have been concerned only 
with the average national experience. As such, 
and for reasons similar to those given in the 
section on commodity levels, they are limited in 


OO Ee — a 


ii li 


TABLE 35.—Carbohydrate-protein-fat partition of the 
Japanese diet 


WEIGHT BASIS 


Carbohydrate Protein Fat Total 
Year 
(Per- (Per- (Per- (Per- 
(Grams) | cent) | (Grams) | cent) | (Grams) | cent) | (Grams) | cent) 
aie eae Pos | a 
1925 1... 13.8 17. 5 2.7 643.6 | 100.0 
1931-35 2 
(aver- 
age)... 11.2 13. 2 2.6 517.1 | 100.1 
1 Se 13.1 16.2} 3.4 483.2 | 100.0 
1942_____- 12.8 15.2 3.1 493.0 | 100.0 
Vo 12.7 15.1 3.1 486.8 | 100.0 
1944... _ 12.9 12.9 2.8 459.8 | 100.0 
1945 
(aver- | 
cee 13.3 12,2 | 3.0 407.6 | 100.0 
June 1-30, 
1945____ 20. 7 20.9 6.4 326.9 | 100.0 
FUEL VALUE BASIS 
Protein Fat <= Total 
Year 
(Calo- | (Per- (Per-| (Calo- | (Per-| (Calo- | (Per- 
ries) | cent) cent) ries) jcent)| ries) | cent) 
1925 ?__._. 13.3 158 5.9 2,662 | 100.0 
1932-35 2 
(aver- 
age)___- 10.8 119 5.6 2,135 | 100.0 
if!) | See 12.6 146 7.2 2,014 99.9 
4943.5. 12.3 137 6.7 2,048 | 100.0 
17 5 Se 12.3 136 6.7 2,023 | 100.0 
pi 0 ep 12,5 116 6.1 1,904 | 100.0 
1945 i 
(aver- 
age)..._ 12.8 110 | 6.5 1,691 | 100.0 
June 1-30, 
1945____ 18.6 188 | 13.3 1,412 | 100.0 


! Grey, E. C.—The Food of Japan, League of Nations Health Organization 
Publication III.2, Geneva (1928). 

2 Figures from the Imperial Government Institute for Nutrition Research, 
Tokyo, Japan. 


their indications of the quantity actually avail- 
able to any given individual or group. It is pos- 
sible for individuals or segments of the popula- 
tion to be undernourished, even to the point of 
starvation, at the same time that the average 
per capita intake of their country exceeds the 
quantities required for the maintenance of 
health. A more comprehensive understanding 
of the degree to which all segments of the popu- 
lation have been provided for and the extent to 
which individual adverse effects might be anti- 
cipated may be derived from supplementary 
information. 

Deviations from national averages on intake 
of nutrients are most markedly shown among 
occupational categories of the population. The 
Ministry of Agriculture and Forestry estimated 
from Household Statistics Bureau food con- 
sumption figures for 1926 that wide variations 
occurred in distribution of nutrients to different 
workers. As may be noted from Table 36, it was 
found that salaried men consumed fewer calo- 


ries and less protein per day than others. While 
calorie consumption was in some measure pro- 
portional to the degree of activity normally as- 
sociated with the occupation, as is desirable, it 
is evident that farmers consumed a dispropor- 
tionate share on this basis. The tendency indi- 
cated in the table for protein intake to parallel 
that of calories will be discussed in a later sec- 
tion. 


TABLE 36.—Distribution of nutrients among occupa- 
tional categories1 Japan, 1926 


Fuel value Protein 
Occupation category (ealories/day) | (grams/day) 


SUCRE LONE TIKI oa en pa 2, 506 68 
apmerse re ote 86a ee oS a ee ae cee 2, 549 68 
TVETR OPES 23: 5S. Sa HN ee eee © kk os 2, 992 97 
A ETMORS o-oo on Stren. | Sees ee ee eee 3, 265 98 

A VRPARBt ate bec le a hst sc ae eas Soneeee 2, 518 70 


1 Estimated from Household Statistics Bureau figures on consumption 
1926, by Ministry of Agriculture and Forestry. 


In February 1942, after the rationing of 
staple foods had gone into effect, a nutritional 
survey of Osaka prefecture was made by the 
prefectural health department. In six cities (not 
including Osaka) and one town, 500 families 
with an average income of about 100 yen per 
month (comprising 2,371 persons) were studied 
by trained personnel who visited the individual 
homes to obtain the information required. The 
results of the survey are given in part in Table 
37. Their principal burden in this discussion is 
that wide variations are shown to exist among 
individuals of different occupations in respect 
to daily calorie and protein intake. From the 
figures presented it is evident that farmers 
consumed not only a disproportionate share of 
calories from all sources (except restaurant 
meals), but also of vegetable and total protein. 
Only in animal protein alone was their intake 
less than that for other groups. The fact that 
laborers consumed fewer calories than the other 
groups is presumptive evidence of maldistribu- 
tion, since the requirements of this group must 
have been as high as or higher than those of 
the salaried or merchant groups. The simul- 
taneous fact that laborers, whose income was 
notoriously low, derived few calories from non- 
rationed foods, indicated that the reason for the 
maldistribution was economic in this case and 
due to a comparative inability to afford black 
market prices. . 
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TABLE 37.—Intake of nutrients by occupation Osaka 
prefecture, 1942 


[per capita per day] 


Calories 


Occupation 
Staple Non-ra- | Restau 
Rice substi tioned rant Total 
tutes foods meals 
BAlaMOd cea ua acest os 1, 256 74 315 102 1, 747 
Merchants. 232.2. 1, 350 64 250 88 1, 752 
HA DOPOl 22a sos.n oe 3s 1, 287 74 7 74 1, 442 
TOP i €0 2) Seco aa ee 1, 632 “te ET bike Same cee 2, 044 
AV OTASO 2a 1, 381 72 227 66 1, 746 
Protein (grams) 
Non-rationed Home 
Occupation Staple foods total Restau-| Total 
Rice | substi-|_- = rant 
tutes meals 
Ani- | Vege- | Ani- | Vege- 
mal | table | mal | table 
Baisriedscsecsces 25.2 2.6 | 18.9 9.4 | 18.9 37.2 3.4) 59.5 
Merchant-_-_------ Det. 2.2 | 18.3 9.8:| 18.3 | 39.7 3.4] 61.4 
Daporerecs-2is5 26.3 3.1) 18:51 10.4 | 18.5 | 39.8 7.6 | 60.9 
Harmer css cssc os 34.3 8.65) 83.2 POPS sore BPE ees 51.3 
Average._-_| 28. 4 2.9 | 18.5 10.0 | 18.5 41.2 3.6] 58.3 


Source: Osaka Prefectural Health Department Survey, February 1942. 


Studies in Osaka in 1942, 1943 and 1945 and 
in Tokyo in June 1945 indicate that food ob- 
tained on the so-called “ration” (more precisely 
through the official distribution channels) pro- 
vided only approximately 80 percent of the total 
calorie intake and 70 percent of the total protein 
intake of the average consumer as shown in 
Table 38. 


TABLE 38.—Contribution of “rationed” foods-to nutrient 
supplies Osaka, 1942-43 


Calories Protein 
Contri- Contri- 
Year| Total From bution of Total From bution of 
intake “ration” | “ration” intake ‘ration’? | ‘‘ration’’ 
(number) | (number) | to total (grams) (grams) to total 
(percent) (percent) 
1942__ 1, 929 1,471. 76.3 66.0 44.0 66. 7 
1943__ 2, 054 1, 693 82.4 72.5 54. 2 74.8 


Source: Study by Osaka Municipal Physiology Research Laboratory. 


These figures are supported by an investiga- 
tion conducted by the Toyama Steel Co., on the 
sources of nutrients in its employees’ diets. In 
this case 75 percent of the calories and 66 per- 
cent of the protein were derived from foods dis- 
tributed through official channels. The remain- 
der of nutrients was provided by foods from 
black market or “free purchase’’ sources. Since 
purchasing power, to a large degree, determines 
the extent of participation in the black market, 
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it is evident that the shares of nutrients avail- 
able to low- and fixed-income groups were re- 
duced below the level indicated by the national 
average figures. 

It has been shown in this section that even 
long before the war considerable variations oc- 
curred among the Japanese in level of nutrient 
intake in respect to occupation. According to 
these figures farmers were in a relatively ad- 
vantageous nutritional position at the expense 
of individuals in other occupations. That these 
variations continued after the government as- 
sumed control of food distribution has also been 
supported. In addition, evidence has been pre- 
sented from which it may be concluded that the 
existence of a large black market in food sup- 
ported inequities in distribution that denied 
low- and fixed-income groups their proper share 
of the supply of nutrients. 

Effect of substitution on the nutrient value of 
the staple ration—As noted in the foregoing 
section a large fraction of the total supply of 
calories was derived from “rationed” food com- 
modities. In Table 34 and Figures 10 and 11 it 
was also shown that a considerable contribution 
was made by rice to the per capita supply of 
several important nutrients. The substitution of 
potatoes and other grains in lieu of rice in the 
staple ration was reported in the section on 
rationing. Since the nutrient value of one food 
is, in general, different from another, the ques- 
tion may reasonably be raised as to the nutri- 
tional effect of the rise in adulteration of the 
staple ration. In order to determine whether the 
consumers suffered any loss in availability of 
nutrients, a nutritional analysis of the substi- 
tution is presented in this section. 

When other grains were used in the staple 
ration in place of rice, the rate of substitution 
was on an equal weight for weight basis accord- 
ing to the Ministry of Agriculture’s Food Con- 
trol Bureau. When white potatoes and sweet 
potatoes were used, the ratio was 180 kan and 
140 kan, respectively, for each koku of rice. The 
rate of substitution of each commodity is re- 
duced to a uniform basis with rice equal to 
1.0000 in the first column of Table 39. For com- 
parison with rice the nutrient value of each 
substitute was calculated on the basis of the 
ratio thus established. The nutrient values thus 
derived are presented in Table 39 in two sec- 
tions. In the first section they appear as the 
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TABLE 39.— Effect of substitution on nutrient value of staple ration 


Per 100 grams rice equivalent 


Substi- Carbo- | Vitamin Ascorbic 
Food tution | Calories | Protein Fat Calcium | hydrate A Thiamine | Riboflavin | Niacin acid 
factor 1 (gm.) (gm.) (gm.) (gm.) (I.U.) (mg.) (mg.) (mg.) (mg.) 
1 TNE DS SS EE a 1. 0000 340 8.0 1.0 20 76 0 0.172 0. 035 2.0 0 
1 LS A SS a a ee ree See 1. 0000 355 9.0 b 5 76 0 . 275 | . 050 8 0 
ROME We SR fice St. ea ed 1, 0000 352 9.0 z. 50 ve) 0 . . 267 | . 080 3.1 0 
We rele PCO a 6. 0592 424 10.3 : 60 97 121 . 545 . 242 7.3 91 
Sweat potste 256 cael 4, 7127 471 (ee 2. 118 104 36, 000 | . 471 . 282 3.3 80 
Index with base rice equals 100 
[UI Ss eo ee ones Ogee 100 | 100 100 100 109 100 | 100 100 100 100 
LDS ae a ea ST ec 104 | 113 90 25 100 100 160 143 40 100 
LAT Lae RES Te RE a ire See) Rae rare 104 113 170 250 96 100 155 229 155 100 
VV A eg Te ELS ESS aan Te SRG E enon yon at See 125 129 60 300 128 (2) 317 691 365 (2) 
TESTO Ty SERS ng Se SES (ini EAP eee 139 89 280 590 137 () 274 806 165 (2) 


1140 kan (or kwan) sweet potato or 180 kan white potato equals one koku rice (Food Control Bureau, Ministry of Agriculture and Forestry). 
2 Indicates this value, on purely mathematical grounds, would be infinitely greater than the value for rice. 


amount of nutrient supplied in each case by the 
quantity of substitute food equivalent to 100 
grams of rice. In the second, for ease of com- 
parison, these values were all reduced to an in- 
dex in which the nutrient value of rice was 
taken to be the base value and equal to 100. The 
index values will be found in the lower section 
of Table 39. 

On the basis of the figures given it may be 
noted that, when wheat was the substitute used, 
the consumer received less calcium and niacin, 
but more protein, thiamine and riboflavin. 
When barley was the adulterant the ration im- 
proved in all respects, especially in the levels of 
thiamine, riboflavin and niacin. White potatoes, 
at the ratio stated, provided more calories, pro- 
tein, calcium and all vitamins; the only loss was 
in the fat value. Sweet potatoes exceeded the 
white potato contribution of vitamin A, but 
were a somewhat inferior source of protein. 

The adulteration of wheat flour with potato 
starch which was officially sanctioned in Japan 
during the war, as it had been in Germany, 
raised a question similar to that discussed 
above. In this case, however, the answer is more 
readily apparent. Since starch contains none of 
the nutrients of wheat other than calories and 
carbohydrate, it is apparent that its use as an 
adulterant of flour could only have caused a 
general decrease in the nutritive value of flour. 

It may be concluded from these findings that 
substitution of other commodities for rice in 
the ration, at the ratios stated, was advantage- 
ous to the consumer on the basis of nutrient 
intake. Psychologically, however, the replace- 
ment of rice by any other food could only have 
produced an adverse effect among the Japanese. 


Nutrient Requirements 


The calculation of levels of nutrient supplies 
for any country implies an ultimate comparison 
of these levels with the nutritive requirements. 
While reasonably accurate estimates of this 
type have been in use in the United States and 
other Western countries, an equivalent degree 
of development has not been obtained in Japan. 
Variations in average height and weight, in sex 
and age distribution and possibly other factors 
make it impossible, by any simple means, to 
adapt requirements which are applicable to one 
country to any other. Consequently, it is neces- 
sary to estimate the requirements of the Jap- 
anese population on the best information avail- 
able. This section discusses the estimation of 
the more important nutritive requirements of 
Japan. 


Individual allowances—In an attempt to ex- 
press the calorie and protein requirements of 
the Japanese the Imperial Government Insti- 
tute for Nutritional Research in Tokyo de- 
veloped, during the war, a table of estimated 
allowances. This table was expressed in terms 
of average individual intake requirements (i.e. 
actually ingested) and was broken down by age, 
sex and degree of activity. It is reproduced in 
slightly modified form in this report as Appen- 
dix B—6. The values contained in Appendix B-—6 
were intended to parallel the ‘“Recommended 
Dietary Allowances” published by the Food and 
Nutrition Board of the National Research 
Council of the United States (National Research 
Council. Reprint and Circular Series No. 122, 
August 1945 pp. 10, 11). On this basis they are 
equivalent at least to the average physiological 
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requirements of each consumer category rather 
than the minimum in each case. Other more 
restricted standards which attempted to ap- 
proach more nearly the minimum intake levels 
for use during wartime were estimated by the 
Committee on Efficiency of Nutrition of the 
Institute of Hygiene at the Kyoto Imperial Uni- 
versity. They are reproduced in Appendix B—7 
for comparison. The special requirements of 
pregnant and nursing women estimated by the 
Institute for Nutrition Research are shown in 
Appendix B-8. 

The National Research Council standards for 
individuals in the United States were used by 
L. A. Maynard as a basis for calculating similar 
allowances for individuals in China. The com- 
putation took account of the body weights of 
-individuals and the effect of the high carbo- 
hydrate content on the digestibility of the diet 
that might reasonably be expected in that coun- 
try. Since the average body weights among 
Japanese are practically identical with those 
used by Maynard and the carbohydrate content 
of the Japanese diet is also high, Maynard’s 
values are reproduced here as Table 40. 


TABLE. 40.—Suggested nutrient allowances 1, National 
Research Council (U.S.A.) 


Subject Calories Protein 2 Calcium Tron 
(grams) (grams) |(miligrams) 

Man (55 kilograms): 

Sedentary.--.-._.___. OAQQ0 i seeeece tore) Sie ee brace 

Moderately active__- 2, 400 65 0.6 9 

Very active_....____- OOOO mer She Be on att SOEE RSS Se FG Be 
Woman (48 kilograms): 

Sedentary_--._-_____ BSBA ta om eee stepsg aes [PR a ERT nen LORS aba ava 

Moderately active__- 2, 200 60 ef 10 

Veryi8Chlves.--2.-52 = 72 UL aes ie please 5 Seeiine ceed Oe Preieets ORS, Cues 

Pregnancy..--.-_.-_- 2, 200 | 85 1.3 13 

a B21 824 11 (0) 0 ape 2, 600 100 see 13 
Children: 

Wunder Lyear =) es 3 100 33.5 1.0 6 

EP VORLS ee hE Ge 1, 100 40 9 6 

AO VOETS: Hass este ce 1, 500 50 .9 ses / 

f= VOATS i ee ae Se 1, 700 60 .9 9 

10-12 years_:.2-.2 2222 2, 100 70 1.0 10 
13-15 years: 

CHIVES cca tee ah 2, 200 80 yard 13 

BOYS. 222. SS 2, 700 85 1e2 13 
16-20 years: 

AFIPS tee A 2, 100 75 =a] 13 

TRON ASPs oS ae a 3, 200 100 1,2 13 


1 From Suggested Nutrient Allowances for China for Use by U. S. Agencies 
by L. A. Maynard approved by the Committee on International Food 
Value Problems. ‘These allowances ‘fare Meant to apply to nutrients as 
eaten and are described as sufficiently high to include normal persons who 
are less efficient in utilization. They are thus considered to include a factor 
of paely of approximately 30 pereent for the person of average nutritional 
needs. 

2 These values assume a digestibility of protein of 80 percent because of the 
high proportion of carbohydrate in the diets of the Far East. 

3 Kilograms, 


In order to provide a ready means of com- 
parison between the various standards for 
calories, Table 41 has been compiled from vari- 
ous sources of intake requirements for indi- 
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viduals of moderate activity. It will be noted 
that, in calculating allowances for Japanese, use 
was made of basal metabolic requirements esti- 
mated by the Imperial Government Institute 
for Nutrition Research in 1944. These figures 
are given in Appendix B-9. 


TABLE 41.—Comparison of daily calorie requirements 
for persons of moderate activity 


Calories 
Population Source 2 ee 
Male | Female 
United States__| National ResearchfCouncil (U.S.A.)!___. | 23,000 | # 2, 500 
Ohinese- 23-52. National Research’ Council (U.S.A.)4____| © 2,400 | © 2, 200 
Japanese. ......| National Institute for Nutrition 
Resesren) (Japan): os Ae ee 82,400 | °% 2,000 
Japanese .......| National Institute for Nutrition 
Research (Japan 0 2.5 soc isrs es 11 2,500 | 12 2, 200 
Japanese___.-..| F.A.O. ‘““emergency subsistence’’ '8______ iT, OOO ses 
European ____| F.A.O. ‘‘emergency subsistence’’_-----.- 162 200 hs seers 
Japanese_____._| F.A.O. ‘temporary maintenance” !7_____ 2, 200 TE Sassen 
European 45____| F.A.O. ‘‘temporary maintenance’’_----_- 182, OOO tier =~ tee 


1 Recommended Dietary Allowances (Revised 1945) of the Food and Nutri- 
tion Board, National Research Council, Reprint and Circular Series No. 
122, Washington, D. C. (August 1945). Includes a safety factor of approxi- 
mately 30 percent for the person of average nutritional need. 

2.70 kilograms (154 pounds). 

3 66 kilograms (123 pounds). ; 

4 Suggested Nutrient Allowances for China for Use by U. S. Agencies of the 
of the Committee on International Food Value Problems of the National 
Research Council by L. A. Maynard (June 21, 1945). 

5 55 kilograms (120 pounds). 

6 48 kilograms (106 pounds). 

7 Calculated from Japanese Institute for Nutrition Research formula 
(16/9 times basal metabolism) using basal metabolism from table of the same 
institute. 

§ 31-50 years; 1.56 square meters of body surface. 

9 31-50 years; 1.40 square meters of body surface. 3 

10 Same as 7, except basal metabolism from prediction tables of Harris 
and Benedict, A Biometric Study of Basal Metabolism in Man, Carnegie 
Institution of Washington, Publication No. 279, Washington, D. C. (1919). 

11 55 kilograms (120 pounds); 159 centimeters body height; 32 years. 

12 47 kilograms (103 pounds); 147 centimeters body height; 32 years. 

13 Food and Agriculture Organization of the United Nations. ‘An emer- 
gency subsistence food consumption level needed to prevent the most serious 
under-nutrition leading to disease and the danger of civil unrest.” 

14 Calculated from ‘4 according to method of Food and Agriculture Or- 
ganization of the United Nations as given in Technical Supplement No. 1, 
Nutrition, Meeting on Urgent Food Problems, Washington, D. C. (May 
20, 1946). Assumptions: 1:1, male:female proportion; distribution of age 
groups as shown in table 45. F 

1 Food and Agriculture Organization ‘‘A population which as regards 
ve sex, and activities is approximately the same as that of the United 

tates.’ 

16 From Food and Agriculture Organization technical supplement No. 1. 

17 Food and Agriculture Organization ‘“‘A temporary maintenance level 
sufficiently high to maintain populations in fairly good health, but not for 
rapid and complete rehabilitation.” 


For nutritive requirements other than calo- 
ries and protein, standards applicable to the 
Japanese are almost nonexistent. A committee 
of the Institute for Nutrition Research in Japan 
compared the estimates of several Western and 
Japanese experts for the vitamins and in 1948 
accepted as standards the values given in Table 
42. These are the only estimates that have been 
made of Japanese vitamin requirements, to the 
knowledge of the Medical Division of the Sur- 
vey. 

Of allowances for other nutrients only one 
additional estimate is available: that of the 
National Research Council for fat. Quoted be- 
low is the pertinent extract from “Recom- 
mended Dietary Allowances :” 


a hei ail 


a a a Te 


a a ee 


i ee re Te 


In spite of the paucity of information on the 
subject (of fat requirements) there are several 
factors which make it desirable that fat be included 
in the diet to the extent of at least 20 to 25 percent 
of the total calories and that the fat intake include 
“essential” unsaturated fatty acids . . 


TABLE 42.—Daily vitamin requirements 1 


Vitamin 
Age or category : Vitamin Vitamin 
(International) C 
units) (milligrams) | (milligrams) 
[i J. ASS S65 5 Saeed eee neerge 2, 000 0.5 40 
fd YA a ee eee a a 4, 000 1.0 40 
eretae stone ee 6, 000 1.5 50 
Gs ee ae ee oe 5, 000 1.0 40 
EDT OT  igely Te Sain i es ea 6, 000 ao 60 
Pregnant women_-_-_-.____-- 6, 000 1: & 50 
Nursing mothers_-___.-.____- 7, 000 2.0 60 


! Accepted 22 Aug. 1943, by the Imperial Government Institute for Nutri- 
tion Research, Tokyo, Japan. 


Average intake requirements—The standards 
given in the foregoing section are for individ- 
uals. In order that they may be used to com- 
pare on a statistical basis the levels of nutrient 
supplies of a country with the average per 
capita requirements of that country it is neces- 
sary to adjust these individual allowances for 
pertinent characteristics of its population. In 
addition, in order to make the allowances useful 
in a comparison of “minimum” supplies, they 
must be adjusted for “minimum” requirements. 

The Food and Agriculture Organization of 
the United Nations convened a committee of 
nutrition experts to estimate the average re- 
stricted requirements of populations in urgent 
need of food to prevent actual starvation as a 
result of post-war disruptions of supply. The 
committee defined a “TEMPORARY MAINTE- 
NANCE” level of calories as one which was 
“sufficiently high to maintain populations in 
fairly good health, but not for rapid and com- 
plete rehabilitation” and calculated its magni- 
tudes for European populations (Technical 
Supplement No. 1, Nutrition, Meeting on 
Urgent Food Problems, Washington, 20 May 
1946). On the basis of the F.A.O. definition and 
data presented elsewhere in this report, the 
Medical Division calculated the comparable 
standard for Japan under wartime conditions 
of restricted food supply to be 2,200 calories 
per day at the level of food distribution used 
throughout this report. The detail values from 
which this figure was derived is shown in Table 
43. The F.A.O. definition of an “EMERGENCY 
SUBSISTENCE” level “needed to prevent the 


most serious under-nutrition leading to disease 
and civil unrest” was similarly adopted as a 
basis for calculation and yielded a value of 1,900 
calories per day for Japan. Details of this are 
given in Table 44. The approximate distribution 
of the population in Japan in respect to per- 
tinent consumer categories used in calculating 
restricted requirements is given in Table 45. 


TABLE 43.—Temporary maintenance per capita calorie 


and protein intake for Japan ‘ 
Protein 
Category Calories (milligrams 
= day) per day) 
RES a et A TA tg Re eee eee 825 30 
glia 41 | 9: el ee EE 1, 300 45 
et GORI aS oe os ne 1, 500 55 
10-17 years 2, 000 ~ 60 
Pregnant and nursing women______.__---_------ 2, 000 85 
Normal (sedentary) consumers: 
1 EUS SiS fest En RAs Sage alee cero ee] MS eo ae Ue 1, 750 60 
Memes ites. 327 Soe au tate ees 1, 600 60 
Motlarate:workerses! Sees cet ks a 2, 000 60 
EROAVWORKOIS 5 oc sate te ee TF 2, 400 60 
Wery envy Womkors: j26% 25 es 2, 900 60 
Average for Japan: ! 
WiGRR OSs eee ce ee oye ere eh 1, 900 59 
Retail level =~ soe ts ae a He ee) 2,200 2 Ses Lee 


1 Calculated using values in the table above with population distribution 
of Japan during the war years and assuming all adults to be moderate workers 
in accordance with method used by F.A.O. Preparatory Nutrition Com- 
mittee. 

The 300-calorie differential is based upon the fact that self-suppliers rep- 
resent 34 percent of the total population and accounts for 44.3 percent of total 
consumption of staple foods, as was the case in 1944. 

F.A.O. average intake reduced by 15-20 percent; as suggested in Report 
on World Food Situation, Technical Supplement No. 1, Nutrition; is 1.760-1,870 
calories per day. . 


TABLE 44.—Emergency subsistence per capita calorie 
intake for Japan 


“ 


Calories 
Category (per day) 
U2 ears aa oth stad s Se ieee oe ee eee he cee a ee oe nee 825 
DU MOORS saan ec 2 tak Ihe dG ee anten bru e cite us pan wana ose 1, 100 
G-USVOSES.22 tts fo do ng ee be hee au ee k eee ee aa E ee bee 1, 250 
TORT VCR ist ose he wee eins ee ie LS SSeS Sos ee ee ae 1, 650 
Pregnant and nursing women) 55) 232 c eb ess Eee ee 1, 700 
Normal (sedentary) consumers: 
POG Sts ne 2 te ee ee oe es EP Re Fee ee) Seer Se 1, 500 
WONG! ta 5 Fe ie ee ee ae Ck Lae Ba ees 1, 350 
Niodérate workeres? 410. et Pie eer ee Ese ee ae 1, 700 
ER GtyUOWORE GES: 22. 2 es Seder a a See eT A ee 2, 000 
Wery BOSV YT WOEKGYS 2 202 set es ae ries bai ee ees 2, 500 
Average for Japan: ! 
Wipricert Sre Ce ees be ome Tae Se Ae Sass ee ee wh st 1, 600 
OLA IOVGl: fees chao nee Cee Poe ae ne eee saa ee is eee 1, 900 


1 Calculated using values in the table above with distribution of popula- 
tion of Japan during the war years and assuming all adults to be moderate 
workers according to method used by F.A.O. Preparatory Nutrition Com- 
mittee. 

The 300-calorie differential is based upon the fact that self-suppliers rep- 
resent 34 percent of the total population and accounts for 44.3 percent of total 
consumption of staple foods, as was the case in 1944. P 

F.A.O. average intake value reduced by 15-20 percent; as suggested in 
Report on World Food S:tuation, Technical Supplement No. 1, Nutrition; is 
1,520-1,615 calories per day. : 


Relation of Nutrient Supplies to Requirements 


This section discusses per capita levels of 
nutrients contained in the food supplies avail- 
able for civilian consumption in Japan during 
the war in relation to estimated Japanese re- 
quirements. Sufficient data on which to make 
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TABLE 45.—Distribution of population in Japan (ap- 
proximate, 1944) 


Category Number 

Da OAER hee oe te eee ag eee en ALR OE ee eo oe 1, 733, 000 
BenVBAISE soon soe ese a ee Se ete bo See fy See 3, 723, 000 
ped GATS mote ee ee eee 5 eo eS ene rae ee Re eae oe 4, 959, 000 
WT OU ORS SoS oe oe eo Se tee Cones ate St eS ae ei 5, 257, 000 
Prenat aid Nursing WOMmens. 2 s.le oon coseaee sees sl csonese= 3, 626, 000 
Adults (not including women above) - __----------------------- 54, 000, 000 

VI EPOG C9 RES LR TE US zie LT a bd Sera es aaa ee ears ee 73, 298, 000 
FOV A le ee ee Bee ES ee att ee Cpe ae wl eee, Bt RE 1 73, 000, 000 
PROM EC Nek oe ope ML De Saree Sn SN 1 48, 000, 000 
Nel SUD DICTA ae ie. sone ane ee ee cece eal au Seema ns 1 25, 000, 000 


1 Figures indicated are approximations. 

2 25,000,000 self-suppliers constitute approximately 34 percent of the total 
population. 
comparisons to a degree as refined as would be 
desirable have not been available. However, the 
features most significant to this study may be 
- adequately outlined. The values of the estimates 
to be discussed have been derived in previous 
sections. The supplies of food commodities were 
presented in Section 3; the levels of nutrients 
contained in those food commodities in Section 
4; and the estimated requirements in Section 6. 
Per capita levels of nutrients available are 
shown in Table 33 and Appendices B—1 to B-5. 


Calorie—The supply levels indicate only the 
amount of energy which may be derived from 
the quantities of foods available for consump- 
tion. The difficulties encountered in estimating 
average calorie requirements are suggested by 
the complexity of and differences within the 
tables of requirements presented. Since all work 
is done at the expense of calories ingested, it is 
evident that when the intake of calories is in- 
sufficient to provide the energy expended, body 
fat and protein must be expended to make up 
the deficit with attendant loss in body weight. 
Otherwise, the degree of activity must be re- 
duced until it is commensurate with the calories 
contained in the food which is available. 


Since no accurate data on the average intake 
requirement of Japan for calories have been 
developed, an approximation must be arrived at 
by consideration of the estimates available. 
From Table 41 it is evident that estimates of 
requirements of Japanese individuals of ‘“‘mod- 
erate activity” on a “good” diet vary from 2,000 
calories actual intake per day for women and 
2,400 for men to 2,200 and 2,500, respectively. 
The latter values are in practical agreement 
with those published by the National Research 
Council and are considered to be applicable to 
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Japan. The Japanese Imperial Government 
Institute for Nutrition Research estimated the 
average requirement to be 2,160 calories per 
day for a standard approaching the optimum. 
The Committee on Efficiency of Nutrition at 
Kyoto Imperial University set up 1,950 calories 
as the standard of average restricted wartime 
requirements. The “TEMPORARY MAINTE- 
NANCE” and “EMERGENCY SUBSIST- 
ENCE” calorie levels defined by the Food and 
Agriculture Organization of the United Nations 
in estimating the requirements of populations 
in urgent need of food were calculated to be 
2,200 and 1,900 calories per day, respectively, 
for Japan as shown in Tables 43 and 44. 


Comparison of the estimates given above 
with the supplies of nutrients available (Table 
33) indicates that the Japanese level of supply 
was at no time during the war up to the stand- 
ard of a “good” diet for individuals of “‘moder- 
ate activity” in respect to calories, according to 
the United States National Research Council 
definition. Nor did calorie intake ever attain 
the average ‘“‘good” diet level of the Japanese 
Institute for Nutrition Research standards. 
After 1943, neither of the two restricted aver- 
age standards of the F.A.O. nor the average 
standard of the Japanese Committee on Effi- 
ciency of Nutrition were met. 

On the basis of this comparison it must be 
concluded that the energy content of the war- 
time Japanese diet at no time attained the level 
necessary for the active work required of 
civilians in modern war. There is serious doubt 
that body weights could have been maintained 
after 1943, even at reduced levels of activity. 
Despite supplementary allowances authorized 
for children and pregnant and nursing women, 
it would be not unreasonable to conclude that a 
significant and increasing margin existed be- 
tween the food supply and the special nutrient 
requirements of these important consumer 
groups during the war. It is difficult to imagine 
that serious under-nutrition leading to the 
danger of disease and civil unrest could long 
have been averted had the supply of calories 
continued to have been restricted to the late 
1944 and 1945 estimated levels. 


Protein—During the entire war the per cap- 
ita supplies of total protein did not meet the 
requirements as estimated by any of the expert 
sources previously mentioned for a ‘‘good” diet. 


It is possible that the levels may have exceeded 
slightly the F.A.O. “TEMPORARY MAINTE- 
NANCE” standard until 1945; during 1945 it 
is doubtful that even that restricted standard 
was attained. The higher requirements of preg- 
_nant and nursing women for protein could not 
have been attained at the average level at any 
time. On considering the special nutritional 
value of animal protein, the situation appears to 
have been even worse. The requirements for 
biologically superior protein are not established 
to date, but the value of a variety of protein 
sources has been clearly recognized. It is doubt- 
ful that the average Japanese wartime diet con- 
tained sufficient quantities of all the “essential” 
amino acids to have prevented the appearance 
of deficiency symptoms. 


Fat—tThe intake of fat in Japan during the 
war declined at a slower rate than that of the 
other nutrients, but it was at no time adequate. 
The best estimates of fat requirements indicate 
that it should be contained in the diet to a 
minimum of 20 to 25 percent of the total calo- 
ries. The maximum contribution of calories 
ever made by fat in the wartime Japanese diet 
was only approximately 7 percent of the total. 
No data are available as to whether the require- 
ments for specific ‘essential’? unsaturated fatty 
acids, such as arachidonic, were fulfilled at any 
time. 


Carbohydrates—No specific allowance for 
carbohydrate intake is laid down as standard 
by nutrition experts. The analysis presented in 
the section of this report on the carbohydrate- 
protein-fat-calorie ratio, however, indicates 
that the proportionate carbohydrate content of 
* the Japanese diet was at all times far too high 
despite a declining absolute value for the level 
of that nutrient. 

Calctum—A comparison of the calcium con- 
tent of the average diet, presented in Table 33, 
with the requirements shown in Table 40 indi- 
cates that the calcium intake was at all times 
far below the average level estimated to have 
been necessary. 

Vitamin A and seated acid (vitamin Cc)— 
The intake levels appear to have exceeded both 
the National Research Council estimate of re- 
_ quirements and those of the Japanese given in 
Table 42. Adverse effects indicative of short- 
ages of these vitamins are probably not to be 
expected to have occurred, except for indi- 


viduals whose intake deviated markedly from 
the average level. 

Thiamine, riboflavin and niacin—These sup- 
plies appear to have been hardly adequate to 
maintain even individual actual intake at the 
“average (restricted) intake requirement’ de- 
fined by the National Research Council as the 
minimum for emergency use over limited pe- 
riods of time only (Bulletin, vol. III, pp. 24-30). 
If the standards for individual actual intake 
were adjusted to the appropriate average value 
at the retail level of distribution, it is evident 
that a significant margin must have existed 
between the supplies and the requirements of 
these important vitamins to the detriment of 
the consumers. ae 


Summary 

This section of the report of the Medical 
Division presents a study of the effects of the 
strategic bombing of Japan on the supplies of 
food commodities and nutrients available to its 
civilian population during the war with the 
United States. The trends in the levels of food 
supplies have been analyzed in terms of the 
amounts of food commodities and esential nu- 
trients available on a daily per capita basis. 

Within the limits of the statistical data and 
scientific knowledge at hand, interpretation of 
the analytical results has allowed the general 
outline of the facts to be drawn. 

Domestic agricultural production, the fish 
catch in Home Island waters and imports from 
the mainland of Asia and the Pacific islands 
were the sources of the food supply available 
for domestic consumption; all were severely 
curtailed during the war. The loss of vital im- 
ports of basic foods was a large factor in caus- 
ing an over-all reduction in available supplies. 
Fertilizer production and consumption declined 
principally as a result of seriously diminished 
imports of finished fertilizers and of the raw 
materials from which they were manufactured. 
Bombing destroyed many fertilizer factories in 
the Home Islands, but this had little or no effect 
on crops produced before the termination of 
hostilities. The direct effects of factory destruc- 
tion were to be borne by crops harvested only 
after the war and that in full and continuing 
measure. 


Bombs also.caused the destruction of food | 


stocks to the extent of approximately 220,000 
metric tons but only in the last 6 months of 
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the war. These losses, while small in comparison 
to total annual consumption, were approxi- 
mately equivalent to the savings accumulated 
in 5 months (in 1945) from the 10 percent re- 
duction which was ordered in the rice ration. 

Food processing industries suffered extensive 
bomb damage, but the dispersal of the indus- 
try and its comparative lack of importance in 
Japan’s food economy made this direct effect 
of bombing practically negligible in the over- 
all situation. 

The distribution of food over long distances 
was impeded when inter-island and coastwise 
shipping was curtailed by blockade and truck 
transportation was restricted to conserve gas- 
oline. The collection and distribution of foods 
at rail terminals suffered badly when the fire 
bombing of urban areas destroyed freight han- 
dling facilities or impeded their operation. The 
loss of containers and vehicles used in local 
food transportation in the incendiary raids was 
also a factor in increasing the inadequacy of 
food distribution. 

Rice was rationed immediately after the in- 
itiation of the war and soon all other foods 
were incorporated into the system of govern- 
ment control. Despite control and the restricted 
initial rations, the government was able to 
maintain the size of the rice ration until July 
1945 only by adulteration. Allowances of other 
foods fluctuated at random, always declining in 
reflection of the failing total supply of food. 

Analysis of the per capita supply of foods on 
an average daily basis indicates an almost con- 
tinuous deterioration in the supply of all foods 
available for civilian consumption, except po- 
tatoes and soybeans. 

Individual levels of food consumption devi- 
ated markedly from the national average and 
varied according to the occupation and accessi- 
bility of supply to the individual. Especially 
notable in this respect was the tendency for 
farmers to consume a disproportionate share 
of agricultural products at the expense of other 
consumer categories. The variations came about 
when the official distribution system failed to 
deliver the authorized ration allowances and 
when the ability of the individual to purchase 
food outside the ration was restricted for eco- 
nomic reasons. The existence of an extensive 
black market in food was a primary contribu- 
tion to the inequities noted. 
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Japan’s prewar supply of nutrients was in- 
adequate and was further diminished in almost 
all respects beginning with the onset of the 
war. In this connection Germany had been more 
fortunate in having had a more adequate level 
of nutrients initially, of having exploited her 
conquests more successfully for her home pop- 
ulation and in not having suffered a significant 
reduction of nutrient levels until the last 6 
months of hostilities. The levels of available 
protein (especially from animal sources), fat, 
riboflavin, niacin and thiamine declined con- 


‘tinuously in Japan during the five war years. 


The calorie and carbohydrate content of the 
diet increased slightly in the first year of the 
war, but joined the other nutrients in their 
precipitous and continuous decline thereafter. 
The only advantageous changes which occurred 
in nutrient levels during the 1941 to 1945 pe- 
riod were the maintenance of ascorbic acid 
intake and the increase in vitamin A intake. 


The contribution of rice to the levels of all 
the principal nutrients, except vitamin A and 
ascorbic acid, was of primary importance. Ad- 
ditional large shares were added to the total 
supply of nutrients by other grains and soy- 
beans. Since Japan’s economy of nutrients de- 
pended, in significant measure, on imports of 
these foods, the decline in imports was a sub- 
stantial factor in diminishing the total supplies 
of nutrients available for consumption by the 


civilian population. It is suggested that early 


and judicious action to deny food imports to 
the Home Islands and to attack domestic crops 
(especially rice) and the fishing industry from 
the air would have contributed to an earlier 
reduction of nutrient supplies to the desperate ~- 
level which became prevalent in Japan only as 
the end of hostilities approached. Such a re- 
duction might well have resulted in an earlier 
termination of hostilities than was actually 
the case. 

The ratio of calories contributed by the car- 
bohydrate, protein and fat fractions of the 
diet, which had always been poor in Japan, was 
not improved during the war. 

Wide variations which occurred in Japan in 
levels of nutrient intake between individuals 


before the war were not corrected when control 


of the national food supply was assumed by 
the government as a war measure. Farmers 
continued to maintain a relatively advantage- 


ous nutritional status, in fact increased it, at 
the expense of other consumer groups, espe- 
cially those in the low- and fixed-income brack- 
ets in urban areas. 

The substitution of other grains and potatoes 
for rice in the staple ration was, in general, ad- 
vantageous to the consumers from a nutritional 
point of view, but only by indirection. Psy- 
chologically, however, the replacement of rice 
by any other food created a deleterious effect 
on the morale of the Japanese people. 


When a comparison is made between the 
supplies of nutrients available for civilian con- 
sumption in wartime Japan and the estimated 
average intake requirements, it appears that 
_ only in the case of vitamin A and ascorbic acid 
did the supplies exceed the requirements. The 
negative margin between supplies and require- 
ments for the other nutrients was significant in 
1941 and increased continuously in almost all 
instances until the cessation of hostilities. Espe- 
cially for calories, animal protein, fat and thia- 
mine, the occurrence of specific deficiency 
symptoms on a general scale is believed to 
have been a definite possibility. 

The interrogation of Sakomizu (Chief Cab- 
inet Secretary in the Suzuki government) by 
members of the Survey reveals that the food 
situation was one of the principal factors which 
made it apparent in May 1945 that Japan could 
not continue the war. 

The analysis of the Japanese wartime food 
supply on the basis of daily per capita levels 
of the principal nutrients indicates Japan’s vul- 
nerability in respect to imports. Therefore, 
when access to vital imports of food was denied 
Japan by the blockade, the supply of necessary 
nutrients was curtailed below the minimum 
consistent with even a semblance of continued 
health. The strategic bombing program, the 
main weight of which was brought to bear be- 
tween March and July 1945, accelerated the 
rate at which imports of food were declining; 
- decisively concentrating on this target at an 
earlier date would have eliminated the main- 
spring of Japanese resistance. If transportation 
in the Home Islands and domestic crops had 
also been chosen as targets the effect would 


have been further accentuated. 

While Japan was regimented, poor and tech- 
nically backward, the lessons pointed out by 
the effects of strategic bombing on the supply 


of foods and nutrients are not without applica- 
tion to the defense of the United States. 


EFFECTS OF WARTIME NUTRITION 


During this survey a number of cities and 
prefectures were visited and many physicians 
and health authorities were interviewed to de- 
termine the effects of the war and strategic 
bombing upon the nutritional status. Because 
of destruction by bombing and the disorgani- 
zation that came with the war, medical records 
were difficult to obtain and, because of the 
general inadequacy of clinical and laboratory 
facilities, very little recent or current work on 
the nature of nutritional diseases in Japan 
could be examined by the Medical Division. 

Neither the time nor the clinical anl lab- 
oratory facilities were available to the Medical 
Division to adequately examine groups of Jap- 
anese or to evaluate their nutritional status. 
Necessarily then, the material presented in the 
following pages is based almost entirely on 
information obtained from Japanese physicians 
and health authorities. Much information, es- 
sential for an accurate, definitive report could 
not be obtained and much of the information 
obtained was of doubtful reliability. Neverthe- 
less, the materials collected do lend themselves 
to some analyses which disclose certain impor- 
tant general trends in the nutritional status of 
the Japanese during the war and which permit 
a few general conclusions. 

From the standpoint of the conduct of the 
war, the most important population groups 
seriously affected by the adverse wartime food 
situation in Japan were: 


Industrial workers, 

Salaried workers, 

Pregnant women, nursing mothers, infants 
and children. 
The effects of wartime diets upon these groups 
are discussed in the following three sections. A 
fourth section is devoted to an account of the 
nature and prevalence of specific manifesta- 
tions of malnutrition in Japan during the war. 


Industrial Workers 

Physiological requirements—The calories re- 
quired to maintain health and to do a given 
amount of work in any occupation depend upon 


-an individual’s basic requirements for mainte- 
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nance and growth; his efficiency at the job; 
the suitability of the tools and facilities pro- 
vided; the degree of mechanization of processes 
involved in his work; the length of his working 
day; his extracurricular activities; the compo- 
sition of his diet and the number and spacing 
of his meals; and a number of other factors, 
few of which are standard to all factories or to 
all individuals. The system of extra rations for 
industrial workers used in Japan was based on 
the Japanese Imperial Government Institute 
for Nutrition Research definition of calorie and 
protein requirements for various occupational 
groups. 
Japanese Standards 


- The detailed recommendations of the Insti- 
tute for Nutrition, as shown in Appendix B—-6 
imply a degree of accuracy and definitude that 
hardly seems possible. In attempting to apply 
these recommendations, one must remember 
that they can furnish only an approximation 
of the average requirements for an occupation; 
that there is considerable overlapping in the 
requirements of different age groups and of 
the two sexes; and that the energy expenditure 
by workers in an industry can be reduced by 
improved working conditions, increased mech- 
anization and curtailment of the workers’ ex- 
tracurricular activities. Examples of the 
Institute’s occupational classifications of light, 
medium and heavy work are set forth in the 
footnotes of Appendix B-6. 

The principle apparently adopted by the Jap- 
anese, that the protein requirement of an adult 
increases aS energy expenditure increases, has 
not been accepted by the Food and Nutrition 
Board of the National Research Council of the 
United States. On the contrary, the Board has 
recommended a constant allowance of protein 
for all adults of like weight and sex, regardless 
of energy expenditure. Incidentally, the United 
States Board’s ‘‘recommended daily allowance” 
of 70 grams of protein for a 154-pound man is 
less than the 75 grams recommended by the 
Japanese Institute for Nutrition for 31- to 50- 
year-old men engaged in light industry (aver- 
age weight about 114 pounds), and is consider- 
ably less than the 90 grams recommended for 
men in the same age group employed in heavy 
industry (average weight about 116 pounds). 
It is, as a matter of fact, below any level recom- 
mended by the Institute for Nutrition for Jap- 
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anese adult males under the age of 51 years. 

The recommendations of the Institute for 
Nutrition, as given in Appendix B-—6, probably 
represent an attempt on the part of the Insti- 
tute to arrive at the optimum calorie and pro- 
tein needs of Japanese industrial workers, and 
do not indicate the minimum amounts required 
by the workers to produce satisfactorily for a 
protracted period of time. 

These calorie recommendations ranged from 
about 8 to 21 percent higher than the physiolog- 
ical requirements “under wartime conditions” 
ascertained by the Japanese Public Health 
Committee on the Efficiency of Nutrition, which 
are set forth in Appendix B—7. Some examples 
of the Committee’s occupation categories are 
given in the footnotes of that appendix. 

The Institute for Nutrition’s estimate of 2,- 
160 calories for the average per capita require- 
ments in Japan is 11 percent greater than the 
1,950 calories arrived at by the Committee on 
the Efficiency of Nutrition for the average per 
capita need under wartime conditions. 

Results of Osaka Studies 

During 1944, the Osaka Municipal Physiology 
Research Laboratory published the results of 
a series of experiments designed to ascertain 
the minimum amounts of protein and calories 
necessary to maintain human life. In the first 
experiment, three men and four women engaged 
in light work about the laboratory were studied 
to determine the effects of, first, a 20 percent 
reduction in their calorie intake, and second, 
the effects of a 30 percent reduction. 

The three men ranged in weight from about 
45.5 to 52 kilograms (100 to 115 pounds), and 
the women from about 48 to 62.5 kilograms (95 
to 138 pounds). During the initial ‘standard 
feeding period,”” without regard for the differ- 
ences in weight and possible differences in re- 
quirements, all the men were given a diet 
containing 2,172 calories and 75.6 grams of 
protein and all the women received 1,888 cal- 
ories and 69.6 grams of protein. This appears 
to have involved a reduction in their customary 
calorie intake, because during this period every 
subject except the smallest, Tomita, lost weight, 
three of them losing more than 1 kilogram. 
There followed a period of 28 days on a diet 
reduced 20 percent in calorie value (to 1,747 
calories for the men and 1,537 calories for the 
women). Again weight loss occurred in every 


subject except Tomita (Table 46), but the 


weight reached a fixed point about midway in 


this period. Further weight losses occurred 
when the calorie content was reduced 30 per- 
cent below that of the “standard feeding pe- 
riod” (to 1,560 calories for the men and 1,350 
for the women). In three out of five subjects, 
recovery of lost weight was practically complete 
after 14 days on the standard diet. 


TABLE 46.—Loss in weight due to reduction in calorie 
intake (percent of standard weight) 


[percent of standard weight] 


Fuku- Naka- Kawa- 
Period Tamura| hara | Kubo} jima |Komatsu| mura | Tomita 
(male) | (male) |(male)| (female) | (female) | (female) | (female) 


Standard feeding 
period (12 days)_| 100.0 100.0 | 100.0 100.0 100.0 100.0 100.0 
20 percent calorie [ 
reduction period 
(28 days)_-.---- 98.8 97.3 | 95.4 96.1 96.5 97.6 99.8 
30 percent calorie 
reduction period 
(OY) peas ee 96.1 | 95.4 94.5 :' 5 a 98.4 
Recovery period 
Ciaidaveless foot ec}. 99.4 | 98.9 96.3 | 96.9: [so-so 101.0 


Study by the Osaka Municipal Physiology Research Laboratory. 


That the reduction in weight was genuine 
and the calorie intake insufficient to maintain 
the body weight of most of the subjects was 
confirmed by the decreased respiratory quo- 
tients and increased urinary nitrogen excre- 
tions observed, indicating increased catabolism 
of fat and protein. 

Other reactions included the reduction in the 
hemoglobin content of the blood during the 30 
percent calorie reduction period, (Table 48) 
and the development of a negative nitrogen 
balance during the 20 percent reduction period 
in two of the three male subjects for which 
nitrogen balance studies were done (Table 49). 
No studies of nitrogen balance were made dur- 
ing the 30 percent reduction period. Although 
the protein intake of the males was reduced 
from 75.6 grams to 70.9 grams in the 20 percent 
calorie reduction period, the amount they re- 
ceived during this period should have been 
sufficient to maintain all of them in a state of 
positive nitrogen balance, provided that they 
had adequate calorie intakes. The females re- 
ceived 65.4 grams of protein during the 20 
percent calorie reduction period as compared 
to 69.6 grams during the standard feeding 
period. During the 30 percent calorie reduction 

period, both the males and females obtained 
| quantities of protein about equal to the amounts 
in the diets of the standard feeding period; 


74.2 and 75.6 grams, respectively, for the males, 
and 69.7 and 69.6 grams, respectively, for the 
females. 


In general, it was found that Japanese males 
on 1,750 calorie diets and adequate in all other 
respects and Japanese women on 1,550 calorie 
diets (representing a 20 percent reduction 
from the “‘normal’’) which were otherwise ade- 
quate, did not suffer any significant ill effects 
and could perform light work satisfactorily 
over short periods of time. Weight losses oc- 
curred at these calorie intakes but the weights 
of both men and women soon reached fixed 
points. The mental and physical reactions be- 
came somewhat sluggish and efficiency was 
slightly impaired. In this connection it must be 
emphasized that this was a short-term study; 
the subjects were on the 20 percent calorie 
reduced diets only 28 days, and it cannot be 
inferred from the results that the subjects 
could have maintained health and work output 
indefinitely on such diets. In fact, the experi- 
mental findings implied the contrary. However, 
this study did indicate that reductions of calorie 
intake of 10 percent or more below the levels 
recommended by the Japanese Institute for 
Nutrition (Appendix B-6) could be tolerated 
by Japanese industrial workers for a protracted 
period without impairment of their physical 
capacity to perform the work required. 

The male subjects maintained on 1,560 calor- 
ies (30 percent calorie reduction period) and 
the females on 1,350 calories showed diminished 
energy and endurance and there was decrease 
in both voluntary and involuntary body activ- 
ity. Oxygen consumption and calorie produc- 
tion dropped (Table 47). The calorie intake 
during this period was definitely inadequate for 

Further experiments performed by the Osaka 
all subjects. 

Municipal Physiology Research Laboratory on 
other subjects showed: 

That diets in which all of the protein 
was of vegetable origin (largely from soy- 
beans) and sufficient in quantity (about 75 
gm), maintained subjects in positive nitro- 
gen balance and were nutritionally ade- 
quate. 

That total protein intakes of 1 gram per 
kilogram of body weight were insufficient 
to maintain male subjects kept on 1,750 
calorie diets and female subjects on 1,550 
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TABLE 47.—Changes in metabolism with reduction in calorie intake 


Respiratory Quotient 
Period 
Duration Male Female 
(days) average average 
Standarddocding ecm mie ye! eel 9 ie ae aye ore 6-7 0.94 0. 96 
@aloripreduction; 20 percent..2. se Se 10-11 . 90 95 
25-26 88 93 
Oxlonieveoduction, 30 percent: 2. 22. = saeco 5-6 . 86 . 95 
11-14 - 82 . 94 
20-22 - 83 86 
HBGOVeryiaecte ss tee pesto. eee eek eee sia ee 15-22 91 93 
Oxygen consumption 
Male average Female average 
Duration 
(days) : 
(milliliters/minute) (percent) (milliliters/minute) (percent) 
Ptandard feeding x oie oe che ee ae Os ee 6-7 158 100.0 161 100. 0 
Wsirole redncvion, 20 Perceut-.2.-c=--2sa-ce- es-anseeee eee 10-11 153 96. 8 155 96.3 
25-26 151 95. 6 152 94.4 
Calorie reduction, 30 percent___-----.-------- eR I ae Se pea 5-6 142 89.9 156 96.9 
11-14 140 88. 6 150 93.2 
20-22 142 89.9 146 90. 7 
RGOOV Ory sons oe Liss ese oe ot aaa a Se Eee 15-22 157 90.4 165 102.5 
Nitrogen content of urine 
Duration Male average Female average 
Z (days) (grams/1 hour) (grams/1 hour) 
UATGHDG (660i sao eae ek ed ee a eee 6-7 0. 289 0. 350 
Caloris reduction,.20 percent._- 2/27" _*_: s.aeb la eee eee 10-11 - 401 425 
25-26 372 422 
WO AIONIO TOMUCLION, GU DELCO bs. oa- ean een et oe Se knee 5-6 . 353 384 
11-14 . . 383 452 
20-22 .372 . 344 
RROCOVELY ans cies ae eek. AP ec enee s seatecuocen ne pec bae 15-22 - 705 . 499 
Energy production 
= ; Male average - Female average 
Duration ness ie. 
(days) é 
(calories) (percent) | (calories) (percent) 
Bisndardiicodings: <sietse sooo lic toe Cees! Fook eee ey 6-7 ECR 100.0 : 1, 130 ~ 100.0 
Calorie reduction, 20 percent:....-...--.5-5-.s...-.<.. Serer 10-11 1, 068 95.3 1,116 98.8 
25-26 1, 056 94,2 1, 059 93.7 
GO slonip reduction;:o) Percents .2- a2 25k eos eee ae 5-6 982 87.6 1, 084 95.9 
10-14 954 85. 1 1, 056 93.5 
20-22 975 87.0 1,010 89. 4 
PROCOVELY sea snsce ce nue ee ee et ee ces aaa ee Bootes eeu 15-22 1, 155 103. 0 1, 213 107.3 
oa 


Study by the Osaka Municipal Physiology Research Laboratory. 


TABLE 48.—Blood hemoglobin levels as affected by low calorie intake (percent of standard normal) 


{percent of standard normal] 


20 percent Calorie 


Standard reduction period 30 percent Calorie reduction period | Recovery 
Subject feeding ase A a ON Base 
period 16th to 


8th day 10th day 22d day 7th day 12th day 22d day 28th day 


WMaMNTa Foss ids s Sok ce ee ecn tuts hebben dee ae bet cept en cbs 80 86 Oe Ne eoekba seco Ge nuakeate. oe eee 75 
WIZE OT coos ok teen Inca ane DURE Canes GbE enone an tot OOe ae 79 82 80 Wises ken eels 75 67 
CG ees ee eich eee oen cua dabas nee saree ees 79 83 88 75 77 68 62 
Females: re 
INGRAM ct crsd cecal ixaceuntueeios yaks cea apace eniecaaas 80 81 78 75 72 63 65 
ACOMIAUSUs is CE bd seepebe class cboubue. Loe ans cece eth e eee ee amas 78 82 82 82 yf 4) Paes one SoS he 66 
ISAWAINUTA ona ccs Ge wale ees out an em eLlessnicuaieeenaeemune 76 81 2) 1 are cei eee elie ese eee) pe eee 67 
TOomlitas cath st Shak aoe USP ck tei edsekic. Seeataesumecseace 78 81 81 65 64 75 75 


Study by the Osaka Municipal Physiology Research Laboratory. 
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TABLE 49.—Nitrogen balance studies during periods of low calorie intake 


Subject Type of period 
Tamura (male). ..__-.-- Standard feeding period_._.........-..---- : 
Calorie reduction period, 20 percent_-_____- 
Fukuhara (male) _ -___-- Standard feeding period__...._..---------- 
Calorie reduction period, 20 percent ------- | 
Kubo (male)-.-.........- Standard feeding period_.__._*-_.-.------- | 
Calorie reduction period, 20 percent -_-.--- ; 


Study by the —Osaka Municipal Physiology Research Laboratory. 


calorie diets. 

The quantities of protein given the subjects 
in this experiment amounted to 50 gm for the 
males and 45 gm for the females and were not 
determined for each individual according to his 
actual weight. It is quite likely that one gram 
of protein per kilogram of body weight would 
have proven sufficient if the subjects of the 
experiment had received diets more adequate 
in calorie content. During the preliminary nor- 
mal diet period the males had received 2,200 
calories and 75 gm of protein and the females 
had received 1,900 calories and 70 gm of pro- 
tein. 

Supplementary ration allowances—As_ ex- 
plained in the previous section on food supply, 
the Japanese rationing system provided for 
supplementary allowances of the staple ration 
for workers in a number of occupations. The 
total allowances, as set up by the national gov- 
ernment, varied not only with the degree of 
activity but also with sex, age and urbanization. 
“The ration in the six large cities was generally 
larger than that in other cities and towns, and 
rural people received the smallest rations. Fur- 
thermore, the composition of the ration varied 
with the prefecture, depending upon the size 
of local stocks of cereals, soybeans and potatoes. 
The prefecture usually made the final deter- 
mination of both the groups of workers to re- 
ceive extra rations and the size of those 
supplementary allowances. Thus, industrial 
workers in different occupations and different 
sections of the country did not fare alike. 


Day of 
period 


ad 
KFOCNAOM KOON OOH OOS or 


a 


— 


Nitrogen (grams) 
Nitrogen 
ratio Average 
Excretion Intake: difference 
Intake in |__ excretion 
24 hr. 
Urine Feces Total 
| 
9. 006 2. 224 11. 230 +0. 866 
12. 096 10, 290 2. 224 12.514 —0. 418 0. 169 
9, 814 2. 224 12. 038 +0. 058 
} 11. 305 2. 345 13. 650 —2. 908 
10. 742 9. 436 2. 345 11. 781 —1, 039 —2. 330 
11. 440 2. 345 13. 785 —3. 048 
8. 241 2. 4383 10. 674 +1. 422 
12, 096 7. 481 2. 433 9. 914 +2, 182 + 2.073 
7. 048 2. 433 9. 481 +2. 615 
7. 579 1. 908 9. 487 +1. 255 
> 10. 742 |; 8. 540 1. 908 10. 448 +0. 294 +1. 203 
6. 775 1. 908 8. 683 +2. 059 
8. 755 2. 657 11. 412 +0. 684 
12. 096 7, 588 2. 657 10. 245 +1. 851 +1. 415 
; \ 7. 730 2. 657 10, 387 +1. 709 
9. 099 3. 152 12, 251 —1. 870 
10. 381 8. 462 3. 152 11. 614 —1, 233 —1. 441 
8. 450 3. 152 11. 602 —1. 221 |} 


Compared with other workers—The average 
nutrient values of the diets of farmers, salaried 
men and laborers in 1926, as determined by the 
Government Statistical Bureau, are shown in 
Table 50. The findings of a Ministry of Health 
and Social Affairs survey of industrial workers 
in 1943, along with the appropriate recom- 
mended allowances of the Institute for Nutri- 
tion, are given in Tables 51 and 52. Although 
the findings for 1942 and 1943 showed a sub- 
stantial reduction in the average calorie values 
of the diets of industrial workers below the 
average diets of laborers in 1926, the average 
values found by the Ministry of Health and 
Social Affairs for workers’ diets in all indus- 
tries appear to have been reasonably adequate 
during 1942 and the first half of 1943, except 
perhaps for heavy workers in the metal in- 
dustries. Even in the metal industries (foun- 
dries, rolling mills, etc.) the average calorie 
value of the diets may have been satisfactory as 
women, as well as men, were employed there. 
The proportion of women to total employees 
in the factories surveyed was not indicated in 
the Ministry’s report. : 


Inequities in food distribution—Unfortunate- 
ly, the findings of the Ministry of Health and 
Social Affairs were not based on individual 
food consumption studies, but were compiled 
from reports by the factories on foods dis- 
tributed to them and to the workers. When 
food is distributed to large groups and organi- 
zations, inequities in redistribution to indi- 
viduals can be expected, particularly in Japan. 
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Farmers----- 
Salaried men_ 
Laborers 


TARLE 50.—Nutrient values of the diets of farmers, salaried men and laborers in 1926 


Subject 


Protein (grams) 
Total Fat Carbo- Total 
grams (grams) hydrate calories 
Animal Vegetable Total (grams) 
Shee | ae eT eee | 
811 13 85 98 18 658 3, 265 
612 21 47 68 22 498 2, 506 
642 20 52 72 20 §21 2, 614 


Study by the Japanese Government Statistical Bureau. 


TABLE 51.—Average daily calorie and protein 


Industry 


Oneniicgie iss se eS eee eee en 
iaghineae £5 Sen ears Oe ee oe 
eA tad 2h ps A ope I See wp 

PAS Grae Sa Tears ies Sr Sl eee 


Average of 116 factories in 1943_________- 


1 Survey by Ministry of Health and Social Affairs. 


Calories 


2, 463 
2, 414 
2, 364 
2,175 
2, 375 
2, 400 


2In Tokai, Kinkai and Kanto districts. 


3 In Kyushu and Chugoku. 


intake per worker in various industries, 1943 1 


102 factories 2 14 factories % 
Protein (grams) Protein (grams) 
; Calories - 
Animal— Animal— 
Total total Total total 
ratio ratio 
90. 4 0. 286 2, 365 99. 3 0. 322 
92.8 ~. 270 2, 766 118.0 ~3le 
83.7 . 274 2, 650 89. 2 OLY: 
85. 2 ROO oh os ie Sade S ee eet ee Sales 
85. 4 . 276 2, 557 94.4 B23 
89.7 PP: ie eee TOS | ee nna ake 8 bee ape ee 


Recommended allowances 4 


Percent of 
recommended 
Calories Protein calories 
(grams) received 
(males, 1943) 
M-3, 100 M-95 79.4 
F-2, 400 F-80 
M-2, 800 M-90 86. 2 
F-2, 200 ~ F-75 
M-2, 800 M-90 84.4 
F-2, 200 F-75 
M-2, 500 M-85 87.0 
F-2, 000 F¥70 
5 M-2, 100 5 M-77 114.3 
5 F-1, 800 5 F-67 
5 M-2, 800 5 M-90 85. 7 
5 F-2, 200 5 B-75 


4 Institute for Nutrition recommendations for 21-30-year-age group at comparatively heavy work. In 1942 about 79 percent of all factory workers were 


between 15 and 30 years of age. 


5 Average ‘‘wartime allowance”’ for all men and women between ages of 20 and 29 years recommended by the Public Health Committee on Efficiency of 
Nutrition; obtained from Institute of Hygiene, Kyoto Imperial University, Kyoto, Japan. 


TABLE 52.—Food situation in factories in 1942 and 1943 


Total 
: number 
Name of plant Period of study of workers 
: studied 
1942 
Watanabe: Co: Ines eTrony|'10/25-11/4- 5250s seste ue. eel Se eee a 3, 600 
Works (Kyushu region). 1943 
RI etae Me rey ny ep a ke gee ape ae ae eee 26, 005 
HOLM OPONCO oe cae ee ee beacuse Lon shee one 
1942 
Sachibukuro Machine Co--- ae Pie gt ak eens oe ee ets 236 
1 Ey RRS een pe le 2 eee AE ENS 1, 410 
DUTOLEHCero se ec ce oenuc cc conceenwee 
1942 
Nippon. kasel iosyo suk Ki | 10/28 se sel cc eeewdeweoneeb ees 
Kurosaki Works. 6/6 1943 
Differehbe2s cc cay. eae ss eee 


National average._.......... 


1942 (23 factories) 
1948 (116 factories) .- 
Average difference 


Protein Calories 
Female Cost of 
personnel food 
(percent (Sen) Animal— Basic 
of total) Total Total Total food— 
(grams) ratio Total ratio 
1.8 43.8 73.1 0. 326 2548 0. 781 
9.7 46.0 93.4 . 324 2353 . 744 
+2.2 + 20.3 —. 002 —195 —. 037 
5.4 57.0 103. 7 344 3050 - 794 
4,2 69.0 56. 2 . 534 2095 - 695 
+12.0 —47.5 +.190 —955 —. 099 
. 84.0 . 843 2307 . 760 
118.0 377 2766 - 776 
+34.0 +. 034 4.459 +.016 
78.6 . 299 2405 - 822 
89. 7 . 282 8400 . 788 
+11.1 +.017 —5 —.044 


Survey by Ministry of Health and Social Affairs, 


When the amounts of foods distributed are 
barely adequate in quantity, as was true in 
Japan in 1942 and 1948, slight inequities in 
redistribution can be of major importance and 
cases of malnutrition may be expected to de- 
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velop among the ultimate recipients. 

The proportions of factory workers consum- 
ing the various amounts of calories, are shown 
in Table 53. About 84 percent of the workers 


received less than 65 


percent of their calories 


a a a 


from the staple foods—rice,-beans and cereals 
—in 1943; whereas from 1931 to 1935, accord- 
ing to the Institute for Nutrition, these foods 
accounted for 79 percent of the calories in the 
average Japanese diet. The protein content of 
the workers’ diet appears to have been ample 
in 1943, as indicated by Table 54. 


TABLE 53.—Calorie consumption by factory workers, 


1943 
Percent | Calorie Percent 
Calories of workers | (Staples—total ratio) of workers 
BOM AOOD So. one peli ees OG ae he See oc } 1.0 
P21) as!) | 2.9 vg GL | SA at A Rea a ie 2.0 
74) ae) ) Sa na i A 0.9 pola | Js Na 0.0 
01s 1 Ue 12.7 RAE Ope Se, ea 6.1 
2500-2600 =. 2. =.=. 3.- 19.6 Oot Chit oS es ccee tok 
BR Ato en 10.9 a) | a eerie 38.7 
54) 7:1 a ee a 15.7 cra Sp 36. 7 
2200-2300... -..-...--... 9.8 cla a Ae Sal a 8.2 
BIO0-2200 ek 13.8 | 
2000-2100. gone 6.9 
Less than 2000__.-...__-- 4.9 
100.1 99.8 


TABLE 54.—Protein consumption by factory. workers, 


1943 
| 
Protein Percent Protein Ratio | Pereent 
(grams) . of workers Animal: total | of workers 
1p" SEA ied rae baa a O28 es be 0 Gls sae 0.7 
d's | 2 C1 nee Sa rnc eed 0.0 SO eS on ree 2.9 
10. 5 | eee i ee ia eae Coane 0.9 ae eae ee ee | 41,2 
A eo ss 3.9 ae: | Se ee ee 35. 5 
U1) S11 See ee oe eae 5.9 LU SR Ue se ee ae Bee, 16.7 
sa i, | Sea aes Pee ied 20. 6 Ot Os 2.9 
5.20 | Sebi RS Reece eae eS 28.5 
clean, | Seehod s eeee BS Sees SES 26. 5 
1 Sri eS ve a Ra ce ee 8.8 
7) 1 | Siete se eee ee 0.9 
Si Aas 2a) ae ee 2.9 
99.8 99.9 


Survey of 102 factories by Ministry of Health and Social Affairs. 


Weight loss studies—The average calorie 
value of the daily meals served in the dormitory 
of the Nakijima Aircraft Factory are shown in 
Table 55. The physician at this factory found 


TABLE 55.—Daily calorie value of meals of Nakajima 
Aircraft Factory 


Calorie intake 


Year (daily average) 
Ua al, we ES eR a i a aA a em et an ai ee ee 2, 800 
i EE aS SR STS Ee ES RE a See Ree ere nee eee ae cee 2, 400- 
PE RS SED 2S RS SiN eS se a 2, 000 
DOC Sa 2 Ea ge a aa Rn OR aoa i ae 1, 600-1, 900 


that in 1939 the 15-year-old boys gained an 
average of seven kilograms in 12 months on 
2,800 calories daily. In 1940 and 1941 the 15- 
year-old boys on 2,000 to 2,400 calories daily 
gained only two to three kilograms a year. Be- 
cause of this they tried to keep the average 


daily intake at 2,400 calories, but as Table 55 
shows, they were unable to do so. From 1942 
to 1945 the average annual gain in weight of 
15-year-old boys was only about 1 kilogram and 
many lost weight. Boys who went home to the 
country on mid-winter vacations increased their 
consumption while there and usually brought 
supplies of food with them on returning to work. 
It was customary for such boys to gain two or 
three kilograms in weight during their vaca- 
tions, even though they had not been gaining 
previously. 


TABLE 56.—Average daily calorie and protein intake 
of male workers in 44 factories in Tokyo area 


| Protein (percent) 
Year Total <2) 
calories 
Total Animal 
ROSS aces EX Es eee Pee Geet ec Oe ee ee 3,012 91.9 32,1 
1 Se SES ess eh Re ge ede a 2, 821 92.6 29.7 
vate | ele Seas oe SO Cd a ah cues dis aE 2, 781 93.7 43.7 
pi] Babe rac tee Bae Ag eh eee ees SELON ee 2, 626 85. 5 | 33. 7 
pe ee Re aie ENO PR RS et ati Fae 2, 433 81.6 28.9 
BOGS goes ee LN Sa EE eee ere 2, 301 77.4 23.5 


Source: Ministry of Health and Social Affairs. 


Studies conducted by the Ministry of Health 
and Social Affairs in 44 factories in the Tokyo 
area show that in 1943 the calorie value of the 
workers diet had reached a seriously low level, 
18 percent below the value recommended by 
the Institute for Nutrition for men between 
the ages of 17 to 30 years engaged in compara- 
tively heavy work (Table 56). Evidence of 
malnutrition is apparent in the decreased 
weights of 15,- 16- and 17-year-old boys in 
these factories in 1942 and 1943 (Table 57). 


TABLE 57.—Average weights of males in factories in 
Tokyo area. 


[Kilograms] 


Age in years 


Year sui & 
14 15 16 17 18 19 20 
OSB ss seo 37.8 42.6 44.5 48.0 51.5 5157 53.0 
1930 kes sss 41.0 43.0 46.0 49.0 50. 7 52.4 53.3 
1040 Soeceoore 40.7 42.5 45. 2 48.5 50. 3 51.1 51.3 
FOS so cst St eesy 40.9 43.5 46.0 48. 2 50. 3 52.5 51.5 
5h Dee peat: Wes 39. 1 41.9 44.9 48.0 51,1 52.6 52.0 
1943s 22sbS ee 39.3 40.7 43. 2 47.0 50.8 52.8 52.6 


1 Average of 50,000 individuals in 44 factories. 
Source: Ministry of Health and Social Affairs. 


Analysis of diets—The general food supply 
situation deteriorated rapidly in 1944 and 1945. 
The calorie value of the diets of certain urban 
workers in Osaka prefecture in 1945 are shown 
in Table 58. These values were computed by 
using a figure of 78 percent as the average pro- 
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TABLE 58.—Calorie intake of urban male workers, 
Osaka prefecture, August 1945 


Recom- 
Cereal | Calorie | Intake | mended | Intake— 
Occupation Age ration | from total allow- Require- 
(grams)| ration 4 ance 2 ment 
(calories) ratio 
Wood cutters 11-15 549 1,922 | 2, 464 3 2, 900 85 
and miners. 16-60 486 1,701 | 2,181 3, 450 63 
over 60 459 1,607 | 2,060 3 2,350 88 
Factory 11-15 522 | 1,827 | 2,342 2, 650 88 
workers. 16-60 459 1,607 | 2,060 2, 800 7 
over 60 432 | 1,512 | 1,988 3 2, 350 82 
Harbor 11-15 612 2,142 |. 2,746 2, 900 95 
workers. 16-60 549 1, 922 2, 464 3, 450 71 
over 60 522 1,827 | 2,342 3 2,350 100 


! The cereal ration contributed about 78 percent of the total calories. 
2 Japanese Imperial Government Institute for Nutrition values. 


’The Institute for Nutrition makes no specific recommendations for _ 


calorie requirements of individuals under 16 or over 60 in the very-heavy- 
work category; figures used are those given for heavy work for ages below 
16 and for comparatively heavy work for those over 60. 

portion of the total calories supplied by the 
workers’ combined basic and supplementary 
rations. The calorie value of the cereal ration 
was taken as 3.50 calories per gram. All rations 
were reduced by 10 percent in the six large 
cities of Japan in August 1945, and in the re- 
mainder of the country in July 1945., 

From the data in Table 58 it appears that in 
1945 workers in the 16—-60-year age group, 
about 95 percent of all industrial workers in 
Japan were receiving insufficient calories to 
perform satisfactorily the work expected of 
them. The actual situation was worse than the 
averages would indicate, as some individuals 
obtained much less than their proportionate 
share of the available food supply. In 1944, 
according to studies compiled by the Japanese 
Institute of Public Health, about 50 percent 
of all food. purchased was obtained by “free 
purchase,” that is, through the black market. 

The Medical Division has made no attempt to 
compute the vitamin and mineral contents of 
the workers’ diets as the data furnished by the 
various governmental and professional agencies 
in Japan did not lend themselves to such analy- 
sis. However, the reduction in supplies and 
consumption of cereals, particularly unpolished 
rice, soybeans, fish and vegetables, undoubtedly 
resulted in a deterioration of the vitamin and 
mineral values of the diet. 

Clinical and statistical evidence—Evidences 
of nutritive deterioration in the health of Jap- 
anese industrial workers actually appeared 
prior to the onset of the war. Pulmonary tuber- 
culosis among both men and women was on the 
increase as jearly as 1940 and became much 


| 
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more prevalent in 1942. The average body 
weight of male industrial workers decreased in 
1938 and again in 1941 and 1942 (Table 59). 
However, this weight decrease was largely due 
to non-nutritional factors, such as the induc- 
tion of the most able-bodied men into the armed 
forces. 


TABLE 59.—Yearly variations in the body weight of 
factory workers 


[Kilograms] © 
Classification 1936 1937 1938 1939 1940 1941 1942 
Ni ale. cess 52. 96 52. 68 51. 55 51. 54 51. 89 51, 33 50. 75 
Female_______- 46. 16 44. 61 44,50 | 44. 86 45, 22 44.76 | 4495 
Over 30 years aso OS ae te 53.68 | 53.96 | 53. 84 53. 60 53. 70 
From 17-30 
years ofage2_| 49. 86 52, 24 53. 00 53. 14 52. 72 52. 81 52. 87 


Survey by Japanese Institute of Public Health. 
1 All observations on same 3,661 subjects. 
2 All observations on same 1,095 subjects. 


According to Japanese government health 
insurance records, the incidence of beriberi 
among industrial workers decreased markedly 
after 1938, but increased in 1942, the last year 
for which reliable records are available. The 
highest monthly rate attained in more than 7 
years was about 28 cases of beriberi per 1,000 
male workers. Authorities of the Institute of 
Public Health stated that the incidence of beri- 
beri among industrial workers did not increase 
from 1943 to 1945. In their opinion, the decrease 
after 1938 was due to the more extensive use 
of incompletely polished rice and to the distri- 
bution of thiamine and vitamin B complex 
tablets to industrial workers. According to 
them, there were sufficient quantities of these 
vitamins for distribution to the Army and Navy 
and to factory workers throughout the war. 
The Nakajima Aircraft Co., for example, gave 
each of its employees three tablets containing 
a total of 1 milligram of thiamine daily, and 
claimed to have had very little beriberi among 
them. 

Absenteecism—According to the Institute of 


Public Health the incidence of gastro-intestinal 


disorders increased in 1943 “because of mal- 
nutrition.”’. Absenteeism because of illness of 
three or more days duration increased among 
both men and women workers from 1938 to 
1942. According to the Institute of Public 
Health, absenteeism from all causes rose sharp- 
ly in 1943 (Table 60). The food shortage was 
among the most important causes of absentee- 


) 


ism from then until the end of the war. Al- 
though some of the lost time was due to actual 
malnutrition and illness, it also represented 
time taken by the workers to forage for food. 
In 1944 and 1945 it was customary for workers 
to go on periodic expeditions to purchase foods 
directly from the farmers. Factory attendance, 


TABLE 60.—A bsenteeism among factory workers, all 
causes (working days lost as percent of total) 


Year Male Female 
TO eS SSS SA Ea ee en a 2.5 2.8 
j 0 ES se nS SR Sad yc SS a Pee ee 2.8 3.4 
VY gel et SS a 2 ee ee 2.9 4.0 
IN eh ie oes ae aa oe ee al see coun eck 3.2 4.4 
bl) Sea, SUS OES i eS ee ae 3.3 4.3 
Uy Le ices pte Dh BS ee 5.7 6.0 
a ee aie 723} 9.0 


Study of 240 factories in Tokyo, Kanagawa, Aichi, Osaka, Hyogo and 
Fukuoka prefectures: Ministry of Health and Social Affairs. 


which dropped steadily during 1943 and 1944, 
was less than 50 percent by January 1945. 
Where dormitories were provided attendance 
was much better, due to more adequate food 
and lack of transportation problems. Atten- 
dance was also better in factories managed by 
the army and in those outside of: the heavily- 
bombed areas “except that nutrition caused 
some absenteeism.” 

Food is a tremendous morale factor, partic- 
ularly in countries where malnutrition is ever 
present and famine is a recurring phenomenon, 
as has been the case in Japan. Under such con- 
ditions, the existence of or fear of food short- 
ages could be expected to lower the morale of 
industrial workers and to cause increased ab- 
senteeism and decreased production long before 
any considerable proportion of the workers de- 
veloped significant manifestations of malnutri- 
tion. This is the most plausible explanation of 
' the situation in Japan in 1943 and the early 
part of 1944. During the latter half of 1944 and 
during 1945, actual malnutrition assumed in- 
creasingly serious proportions. In the summer 
of 1944 the Institute of Public Health, through 
the government, recommended that factories 
reduce the workday from 11 to 9 hours, with 
one rest day per week, instead of every two 
weeks, because production was decreasing due 
to tuberculosis, colds, diarrhea and fatigue 
among the workers. Most factory managements 
ignored these recommendations. 


Urban Salaried Workers 
Dietary habit survey—A survey of the die- 


tary habits of urban dwellers conducted by the 
Ministry of Health and Social Affairs in 1943 
revealed : 


(1) a reduction from 1942 in the num- 
ber of local specialties consumed; 
an increase in the extent to which rice 
(the staple food) was mixed with sub- 
stitutes such as barley, soybeans, po- 
tato flour, etc.; 

a decrease in the. types of supple- 
mental dishes, especially in animal 
food, fats and oils and fruits; and 

a decrease in the amount of eating be- 
tween meals. 


(2) 


(3) 


(4) 


The results of the survey are not sub- 
ject to precise quantitative analysis. Nev- 
ertheless, they indicate a definite reduction — 
in civilian food supply and a deterioration 
of the civilian diet not readily apparent 
from figures for the official staple ration 
during this period. 

Unique vulnerability—Even though their re- 
quirements were generally lower than those of 
factory workers, laborers, pregnant and nurs- 
ing women and adolescents, the urban-salaried 
workers in Japan were among the first to be 
affected by shortages of food not included in 
the basic ration, as they did not receive the 
supplementary rations of rice and other cereals 
received by the other groups. Furthermore, the 
high wartime food prices and large black mar- 
ket induced particular -hardships on the low- 
income, fixed-salaried, urban workers. Usually, 
manual workers will reduce their energy ex- 
penditure and their work output when their 
food consumption is decreased and thus protect 


themselves. Mental workers, rationed on the - 


basis of minimum energy expenditure, would 
not find this device so effective. 

Weight loss studies—The members of the 
Medical Division of the Survey found marked 
weight loss to be general among low-salaried 
government employees, university staffs and 
professional people interviewed during October 
and November 1945. A typical example was the 
chief chemist of the Tokyo Municipal Hygiene 
Laboratory, who lost 30 kilograms (66 pounds) 
during 1944-45. Among those who suffered 
most were hospital employees, always an un- 
favored group. Table 61 gives the average daily 


protein, fat and calorie values of the meals. 
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served the nurses of the Aiiku Hospital, Tokyo, 
during June 1944. It is inconceivable that these 
nurses could have functioned efficiently on the 
meals they appear to have received. 


TABLE 61.—Average daily food consumption of nurses 


June 1944 
Protein Fat 
Source (grams) | (grams) | Calories 

From rice and other cereals_--....---------- 24.0 2.4 1, 238 
Brom: all Ober 100dS <2. o=-.~ 2 sou te ce 30. 1 4.7 237 
Protein from animal sources____-_---------- C21: Zp abee ei eeae 
DRS eae ste tee Gata os ets cee) 54.1 7.1 1, 475 

Institute for Nutrition recommended al- 
NOW ANG OA ss ete oe ees 22 he oe ee PD k 4 eee gS 2, 200 
Percent of recommendation obtained______- Te ese ae 67 


Source: Aiiku Hospital, Tokyo. 


‘There were no comprehensive data on the 
nutritional status of urban-salaried workers 
beyond the year 1943. In that year the Ministry 
of Health and Social Affairs collected the data 
given in the tables which appear later in this 
section. Between 1939 and 1943 gradual weight 
losses occurred, on the average, among primary 
school teachers, insurance company employees 
and employees of the government railroads 
(Table 63). 


TABLE 62.—Weight changes in salaried workers 


- |Weight | Weight 
Age in in 
Type of group 1939 1943 Annual Ratio 
worker Sex (year) | (kilo- (kilo- trend 1943: 1939 
grams) | grams) (percent) 
Primary 
school Gradual 
teachers !__..| Male_.._| 30-39 | 57.07 55.68 | decreases 97.6 
Female_| 30- 49. 42 48. 41 do 98 
* nsurance : 
employees 2_| Male__..| 30-39 | 54.15 50. 30 do 92.9 
Female_| 30- 48. 94 45, 89 do 93.8 
Government 
railroad 
employees *_| Male...-| 30.39 | 54.86 52. 84 do 96. 3 


1 Districts of Sapporo, Sendai, Kanazawa, Tokyo, Nagoya, Osaka, Hiro- 
shima and Fukuoka. 

2 Districts of Tokyo and Osaka, 

3 Districts of Sapporo, Sendai, Niigata, Tokyo, Nagoya, Osaka, Hiro- 
shima and Moji. 

Source: Ministry of Health and Social Affairs. 


How much of the apparent weight loss was 
due to the drafting of the more able-bodied 


‘men by the military and the transference of 
-both men and women to work in manufacturing 
‘plants was not determinable, but it cannot be 


doubted that reduced food consumption was an 


extremely important cause of the weight re- 


duction observed. ; . 
~ Comparison of Table 62 with Table 59 in the 


preceding section shows that the weight reduc- 
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tion among insurance company and government 
railroad employees was much greater than that 
observed in factory workers between 1939 and 
1942. It is important to note, however, that the 
school teachers, salaried employees of insurance 
companies and the government railroad employ- 
ees were better nourished in 1939 than the fac- 
tory workers and, presumably, could afford 
larger weight losses. 

Associated diseases—The incidence of tuber- 
culosis among primary school teachers in- 
creased appreciably in 1938 and again in 1942 
(Table 63). Substantial increases in the inci- 


TABLE 63.—Incidence of tuberculosis, gastrointestinal 
diseases and beriberi in primary school teachers, 
1936-1942 -— 


: Gastrointestinal 
Tuberculosis disease 


Num- Rate Num- Rate 
ber per ber per ber per 
of cases 1,000 of cases 1,000 


Number Beriberi 
of 


Year| persons 
examined 


1936 _ _ 10, 002 205 20. 5 130 13.0 25 2.5 
1937__ 10, 449 208 19.9 136 13.0 21 2.0 
1938. 8, 693 257 29. 6 136 15.6 21 2.4 
1939_ 11, 400 271 23.8 131 11.5 28 2.5 
1940__ 10, 869 300 27.6 146 13.4 29 2.7 
1941. - 11, 829 346 29. 3 118 10.0 29 2.5 
1942 12, 215 582 47.6 154 12.6 46 3.8 


Source: Ministry of Health and Social Affairs studies in the cities of Osaka, 
Nagoya, Fukuoka and Hiroshima. 


dence of tuberculosis also were observed every 
year from 1938 to 1942 among employees of 
the government railroads (Table 64). Similar- 


TABLE 64.—Incidence of tuberculosis, gastrointestinal 
diseases and beriberi, urban employees of government 
railroads, 1936-42 


Gastrointestinal 
Tuberculosis disease Beriberi 

Year | 

Number | Rate per; Number | Rate per| Number | Rate per 

of cases 1,000 of cases 1,000 of cases 1,000 
1936__ 4, 309 18.9 4, 5388 20. 7 698 2.6 
1937. 4, 558 18,2 §, 125 20. 4 764 3.0 
1938__ 5, 525 20.7 6, 302 23. 5 1, 374 6.1 
1939__ 7, 366 23.9 8, 193 26. 6 1, 447 4.7 
1940__ 10, 712 31.9 10, 940 32.7 Lael 5.3 
1941__ 13, 704 36.9 11, 600 31.3 2, 133 6.3 
1942__ 16, 423 42.9 13, 477 35. 2 3, 558 9.3. 


Source: Ministry of Health and Social Affairs. 


ly, among employees of the Communications 
Ministry, tuberculosis increased markedly in 
1939, 1940 and 1942 (Table 65). Practically 
concomitant with the increasing incidence of 
tuberculosis was an increasing incidence of 
gastrointestinal disease and beriberi among 
employees of both the government railroads and 


ee 


i 


TABLE 65.—Incidence of tuberculosis, gastrointestinal 
disease and beriberi, urban employees of Communica- 
tions Ministry, 1933-1942 


Gastrointestinal 
Tuberculosis disease Beriberi 

Year 

Number | Rate per} Number | Rate per| Number | Rate per 

of cases 1, of cases 1,000 of cases 1,000 
1933 __ 1, 715 20.9 1, 621 19.8 441 5.4 
1934__ 2, 007 23.8 1, 759 20.8 426 5.0 
1935__ 3, 197 36. 6 1, 863 21.3 408 4.7 
1936__ 2, 457 26. 6 1,919 20.8 430 4.7 
1937__ 2, 063 22.3 2, 046 22.1 400 4.3 
1938__ 2, 277 23.0 2, 416 24.4 609 6. 2 
1939__ 2, 910 27.0 3, 466 32. 2 781 a2 
1940__ 3, 751 31.5 4, 024 33.8 820 6.9 
1941__ 5, 212 40, 2 4, 031 31 1,040 | 8.0 
1942 12, 439 60. 7 9, 587 46.8 2, 585 12.6 


Source: Ministry of Health and Social Affairs. 


the Communications Ministry. Beriberi_ in- 
creased sharply in 1942 among all three groups 
of salaried workers. 

The upward trend in the incidence of tuber- 
culosis, gastrointestinal disease, and beriberi 
that began in about 1938 seems to have been 
due partly to the loss of healthy men to the 
armed services and conscripted labor units, 
with a resultant increase in the number of 
unfit people employed. However, this is an in- 
dication of the general poor state of health and 
nutrition of the Japanese people. The marked 
increase in the incidence of these diseases in 
1942 was undoubtedly due primarily to malnu- 
trition resulting from the restricted wartime 
food situation. 


Pregnant Women, Nursing Mothers, 
Infants and Children 


Food consumption by various population 
groups has been discussed in a previous section 
on food supplies. Except for a description of 
the food situation in one maternity hospital, 
presented as an illustration of general condi- 
tions, this section is limited largely to a discus- 
sion of the changes which occurred during the 
war in the health and nutritional status of in- 
fants and children under 12 years of age. 

Maternity hospital diets— Appendix B-8 
gives the recommendations of the Japanese In- 
stitute for Nutrition on the calorie and protein 
requirements of pregnant and nursing mothers 
and children up to the age of 12 years. Table 66 


® indicates the results of an analysis of the diets 
_ of pregnant women hospitalized in the Aiiku 


Hospital, Tokyo during the years 1941 to 1945. 
The caloric value of the hospital diet decreased 


in 19438 and the protein content decreased in 
1944. Beginning in June 1945 all patients were 
required to furnish their own rations of rice 
and Miso (Bean paste). 


The distribution of fruits to Tokyo hospitals 
began to drop off in 1941 and the Aiiku Hos- 
pital did not receive any fruits after the mid- 
dle of 1943. The hospital was compelled to use 
radish and turnip juices, extracts of mulberry 
and persimmon leaves, and the juices from 
green vegetables and grasses as sources of vita- 
min C for bottle-fed infants and sick children. 

Supply of cow’s milk—The distribution of 
cow’s milk was inadequate in 1943 and an acute 
decrease in the supply suddenly occurred in 
August 1944. Even the official restriction of 
distribution to mothers and infants to physi- 
cians’ prescription failed to insure the supply 
to these special groups and, as a result, the 
Aiiku Hospital as did others, resorted to sub- 
stitutes made of grain, peanuts, soybeans, but- 
ter and sugar. In 1945 even these materials 
became extremely scarce. 


Weight losses in pregnant women—Accord- 
ing to a survey by the Ministry of Health and 
Social Affairs, 84 percent of pregnant women 
in large cities in 1943 considered their rice ra- 
tion to be insufficient, an increase of 14 percent 
over 1942. In medium or small cities 92 percent 
of pregnant women reported the rice ration 
inadequate, an increase of 11 percent in such 
reports over 1942. Seventy-eight percent of the 
pregnant women in rural areas regarded the 
ration to be insufficient, a 10 percent increase 
in such complaints over that of 1942. 


Under these conditions, one might expect de- 
terioration of the nutritional status of pregnant 
women, nursing mothers, infants and children. 
Actually this did occur, but had not reached an 
alarming state by November 1945. During the 
last years of the war the body weights of preg- 
nant women, in the large cities decreased slight- 
ly. The records of the Aiiku Research Institute, 
Tokyo for the year of 1944 show an average 
weight of 53.04 kilograms for women in their 
first pregnancy, and an average weight of 52.87, 
kilograms for women in their second or later 
pregnancy. These comprise decreases of 1.12 
kilograms (2.46 lb) and 0.79 kilograms (1.74 
lb), respectively, from the average weights of 
like groups of pregnant women in the same 
hospital in 1943. Data obtained from the Min- 
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TABLE 66.—Analysis of the diets 


Protein (grams) 


Month 

1941 | 1942 | 1943 | 1944 | 1945 | 1041 

32.3] 37.6| 327| 27.5| 286] 17.4 
29.9| 36.7| 33.4] 269| 281) 158 

32.6| 38.2| 325] 25.8] 30.8]. 15.1 
35.3 | 37.2| 33.4| 25.9] @ 16.4 
34.9| 37.8| 344] 23.7] @) 15.2 
36.0) 365} (1) 25.4| 11.8]. 163 

34.1| 36.8| 344] 285] 10.0] 19.0 
Bee 34.4| 36.7| 32.9] 48.1 4.3| 16.9 
ROM LOMIDOL fac 5 22 ene. 34.6 36. 2 38.2 34,3 10.6 18.9 
Biome lo 36.3| 32.6 328] 21.5|° 142| 17.4 
Mav eMmpeR. coe ss A 36. 6 32,2 29.8 20.6 1 16.8 
December_................. 36.5| 33.2| 27.8| 25.8] @) 17.0 
amigos 22k. 34.5| 360| 325] 27.8| 17.3] 168 
Additional from rice......__ 23.1 23. 1 23,4 23.1 21.0 2.6 
OR ee eas 57.6 | 59.1| 656| 80,.9| 383| 19.4 


1—yalues not available. 
Source: Aiiku Hospital, Tokyo. 


istry of Welfare show no significant variations 
from 1937 to 1943 in Tokyo except for a high 
average in 1939 (55.04 kilograms). The av- 
erage weight in 1943 was 54.30 kilograms. The 
lowest average was 54.28 kilograms in 1940. 
Birth weights—Statistics of the Ministry of 
Health and Social Affairs (Survey of the Pres- 
ent Nutritional Condition of the Nation, 31 
December 1943) do not indicate any deleterious 
effect of war conditions upon the birth weights 
of babies born in Tokyo during the war up to 
and including 1948. In contrast, the statistics 


TABLE 67.—Birth weight, average 


[Grams] 
Tokyo ~ Osaka 
Year 
Male | Female | Male | Female 
BOSGE ooo uw owe aooe ae Sees Sees 2, 920 2, 850 2, 950 2, 860 
AL BY A Seeing 3, 000 2, 930 2, 940 2,910 
NOOR eee ee eee te Ce ae 2,930 | 2,880 | 2,890 2, 880 
POSH ee eet oes AER seg 2,940 | 2,870} 2,920 2, 850 
BM) eek re he ee ie ees Soa 2, 920 2, 840 2, 910 2, 830 
AQMD Sst tee ee ee ee 2,930 | 2,860 | 2,940 2, 850 
De Fee el re 2, 960 2, 860 2, 940 2, 810 
OSS cael shoka cues aces eee seek 2, 970 2, 860 2, 850 2, 790 


on the city of Osaka (Table 67) show some de- 
cline in the birth weight of females in 1942 and 
1943, and a substantial decrease in the birth 
weight of males in 1943. The average birth 
weights for the cities of Tokyo, Osaka, Nagoya 
and Kyoto, as compiled by the Aiiku Research 
Institute for the periods 1938-39 and 1943-44, 
are shown in Table 68. The birth weight of 
first-born females was less in 1943-44 than in 
1938-39. This was also true of the weights of 
both males and females born to mothers who 
had had from one to three children previously. 
Records of the birth weights of children born 
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of pregnant women, 1941-45 


Fat (grams) Calories 
1942 1943 1944 1945 1941 1942 1943 1944 1945 

17.3 16.3 15.7 8.5 543 482 425 333 301 
16.4 16. 4 16.1 7.9 508 489 419 342 326 
17.5 15.6 14.7 8.1 505 441 417 336 297 
16.0 17.2 16.1 (1) 512 439 416 337 (4) 
14.5 18.1 16.8 (4) 478 437 438 332 (4) 
15.5 (1) 17.3 3.7 486 440 (4) 342 617 
15.6 16.7 16.9 2.7 482 447 432 372 233 
16.8 15.6 20. 4 2.5 497 471 432 553 122 
14.9 15.3 15.3 3.4 488 467 432 415 159 
15.5 14.4 9.7 6.9 499 458 424 282 209 
17.3 15.7 12.7 (4) 503 473 403 304 (4) 
16.0 15.0 11.1 (’) 490 460 355 300 () 
16.1 16.0 15.2 5.5 499 459 418 354 283 

2.6 2.6 2.6 2.4] 1,155 | 1,155] 1,155 | 1,155 1, 050 
18.7 18.6 | 17.8 7.9 | 1,654] 1,614] 1,573 | 1,509] 1,333 


TABLE 68.—Average birth weights in cities 


{Grams] 
: Second to fourth | Fifth child or 
First born child over 
Year pS SNES We ceeeteceeemea Ds eens eee 
Male | Female} Male | Female| Male | Female 
1938-39_...--.._. 2, 830 2, 786 2, 981 2, 934 2, 972 2, 890 
1943-44. so 2,811 | 2,753 | 2,954] 2884] 3,006 2, 864 
Difference___-____ —19 1 —33 1—27 1—50 +34 —26 


1 Statistically significant difference. 
Source: Aiiku Research Institute for Tokyo, Osaka, Nagoya and Kyoto. 


in the hospital of the Aiiku Research Institute 
from 1941 to 1944 show a decrease in birth 
weights for 1944 (Table 69). According to the 
director of the Aiiku Research Institute, de- 
creased birth weights were not observed in 


medium-sized cities such as Kanagawa, Sendai, 
Sappora, Niigata and Fukuoka through 1944. 


TABLE 69.—Weight of the newborn 


[Grams] 


Males Females Total + 


Year |Num- Stand- |Num- Stand-| Num- Stand- 
ber | Mean | ard ber | Mean | ard ber | Mean | ard 
of | weight| devia-| of | weight|devia-| of | weight | devia- 


cases tion | cases tion | cases tion 
1941___.| 46 | 3,030.2 | 50.619 62 | 2,887.9 | 51.575 | 108 | 2,948.5 | 37.250 
1942____| 152 | 2,937.1 | 40.482 | 128 | 2,943.5 | 37.060 | 280 | 2,940.0 | 27.754 
1943__..| 197 | 2,948.2 | 29.716 | 161 | 2,850.9 | 29.356 | 358 | 2,904.4 | 21,172 
1944____| 65 | 2,841.6 | 43.178 68 | 2,832.8 | 50,291 | 133 | 2,837.1 | 33.270 


Decline in breast feeding—Normally the ma- 
jority of infants in Japan are breast-fed. A 
study conducted by the Institute of Public 
Health in an industrial district of Tokyo in® 
1936-37, showed that 75.1 percent were par- — 
tially breast-fed and 2.0 percent were artificially 
fed. 


During the war there was decrease in the 
proportion of infants entirely breast-fed. Of 
1,800 infants brought to the out-patient clinic 
of the Aiiku Hospital in Tokyo from 1940 to 
1943, 62.1 percent were entirely breast-fed, 
while only 49.1 percent of 250 infants in that 
clinic during the first half of the year 1944 
were entirely breast-fed. The decrease in breast 
feeding is illustrated by figures from the Hom- 
ada Hospital, Tokyo shown in Table 70. The 


TABLE 70.—Percentage of infants breast-fed, Homada 
Hospital, Tokyo 


Week of life 
Year : 
First Second 
(percent) | (percent) 
NU i irs i oe a wc Ses eee ewe 86 81 
eeeeRee tre eee ne nit Sune ee Sl icsdse ase etoones 86 74 
1 SESS NC RE SO Re se a ee 84 75 
peers ate honeys ogee Se ac nee sees 7 66 
SURE Asse EL es So ese 73 67 
ee eee oe Sree ee Se ere ee. Se osc Sde ot 71 60 
Re ee er Be Se a eS ot a 6 70 
Ul foe colts tr oka Se eS ENS al ea a ee 7 67 
10) OS SEE TS SRST SERIE a eg Ec | 77 | 65 


consistent policy of the medical staff of the 
Homada Hospital has been one of not weaning 
infants unless absolutely necessary. The figures 
in Table 70 therefore indicate the prevalence 
of inadequate maternal lactation. Failure of 
lactation was more pronounced during the sec- 
ond week of the infant’s life when milk re- 
quirements were greater. 

Maternal lactation—Among women in the 
large cities the quality of mothers’ milk, as well 
as the quantity, appears to have deteriorated 
during the last years of the war. Analyses of 
mothers’ milk in Tokyo and Osaka prior to 1942 
showed average values for fat of 3.26 percent; 
for lactose, 7.27 percent; and for protein, 1.23 
percent. Analyses in the same cities in 1943 
revealed values for fat of 3.06 percent; for lac- 


tose, 7.20 percent; and for protein, 1.08 percent. . 


In rural areas the changes in the quality and 
quantity of mothers’ milk appear to have been 
less marked up to 1943. Analyses made that 
year in seven predominantly rural prefectures 
(Ishikawa, Yamanashi, Kukushima, Aomori, 
Kumamoto, Ehime and Okayama) showed aver- 
age analyses of 3.31 percent fat; 7.28 percent 
lactose, and 1.097 percent protein. Data’ from 
the Kumamoto prefecture showed that in 1944, 
17.9 percent of 53,110 mothers were unable to 
nurse their infants adequately. In July 1945 the 


proportion of mothers unable to nurse their 
infants adequately had increased to 20.13 per- 
cent of 1,962 mothers examined. The two chief 
causes recorded for poor and nonlactation dur- 
ing 1944 and 1945 were overwork (24.2 and 
28.6 percent) and malnutrition (34.7 and 31.65 
percent). 


Maternal malnutrition—The Ministry of 
Health and Social Affairs conducted a survey 
of 9,791 pregnant women from 30 October to 
23 December 1943 and compared the results 
with those of a like survey made during the 
same months of 1942. As the records for these 
studies were not obtained from physicians, but 
from the women themselves, the results cannot 
be considered too reliable. The findings were 
that in 1943, 12 percent of pregnant women in 
large, medium and small cities and 9 percent of 
those in. rural areas had beriberi, an increase 
of about three percent over 1942. However, the 
incidence of pulmonary tuberculosis, kidney 
disease, diarrhea and enteritis, and night blind- 
ness was small, with no marked increase over 
1942. 

Physicians of the Aiiku Research Institute 
examined the pregnant women in a small vil- 
lage in Yamanashi prefecture in April 1944, 
and continued their examinations in a village 
in Kanagawa prefecture in May 1944. Only six 
of the 60 women examined were considered nor- 
mal. Approximately 65 percent of the total 
number were found to be afflicted with hyper- 
tension (30 percent), varicose veins (21.66 per- 
cent), edema (6.66 percent) or beriberi (6.66 
percent). Beriberi is known to be caused by 


dietary deficiency, and the other conditions are 


found most commonly in association with mal- 
nutrition and overwork. No results of examina- 
tions of these women for nutritional status 
were recorded. 


Abortions, stillbirths and premature births— 
The incidence of noninduced abortions, still- 
births and premature births is another measure 
of the health of pregnant women. However, the 
annual incidence record for Japan is not ac- 
curate. Although since 1942 all pregnant women 
have been required to register for examination, 
they generally do not do so until about the 
fifth month of pregnancy. Most verifications of 
pregnancy are registered at the time of.exami- 
nation and thus many abortions occurring prior 
to the fifth month of pregnancy are not re- 


ne 


corded. The figure of 2.25 percent (4,389 out 
of 195,282 pregnancies) for the rate of abor- 
tions and stillbirths in Tokyo from April 1943 
to March 1944, although probably too low, com- 
pared favorably with the 1936-37 rate of 2.3 
percent reported by the Institute of Public 
Health for an industrial district of Tokyo. . 

A cooperative investigation by physicians 
and midwives revealed that the incidence of 
abortions and stillbirths in 31,759 pregnancies 
in Kumamoto prefecture in 1944, was 10.5 per- 
cent (abortion, 6.9 percent and stillbirths, 3.6 
percent). The incidence of premature births, 
not including stillbirths, was 2.4 percent. The 
results of investigations made in 17 villages 
for the years 1933-42 are shown in Table 71. 


TABLE 71.—Incidence of premature births, abortions 
and stillbirths in 17 Japanese villages 


[Percent of total pregnancies] 


Premature 
Year birth Abortion | Stillbirths Total 
(percent) (percent) (percent) (percent) 
DUB ay ets eses ee Se 1 yf 1.6 1.0 4.3 
ess Cee Ree 1.6 2. 2 1.4 5.2 
1 Ba) Scr a RN tae SSS SR 1.6 2.3 1.6 5.5 
TORO roe uke soon Fe 1.9 2.4 ay f 6.0 
ST Wi la Se eH He RIES 2.2 2.9 1.8 6.9 
OSE a im amiae ites Sober ee 2.8 3.3 1.6 rate 
UAC E: VES at ea aera atypia 2.3 3.9 1.9 8.1 


Source: Aiiku Research Institute, Tokyo, Japan. 


Apparently there was a progressive increase in 
the abortion rate from 1939 to 1942. The reason 
advanced for this by the Japanese physicians 
interrogated was the increasing extent to which 
rural women were compelled to engage in heavy 
outdoor work because of the lack of male labor. 
Of 2,199 abortions and 758 premature births, 
exclusive of stillbirths, in Kumamoto prefecture 
in 1944, the physicians or midwives in charge 
considered 43.4 percent to be due to overwork 
of the mothers. Presumably the factor of over- 
work was of much less importance as a cause 
of abortions and premature births in the large 
cities judging by the low 1943-44 incidence of 
these in Tokyo. Wartime malnutrition does not 
appear to have been important as a cause of 
premature births, abortions and stillbirths. 
Infant mortality—The infant mortality rate 
decreased from 1931 to 1941, and in the latter 
year, reached the lowest level ever recorded in 
Japan—84.1 deaths for each 1,000 births. From 
1941 to 1948, the last year for which records 
were obtainable, the rate increased from 84.1 
to 86.6, but was still below the 1940 level of 
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90.0 deaths for each 1,000 births. The average 
infant mortality rate of the six principal cities 
(Tokyo, Osaka, Nagoya, Kyoto, Kobe and Yo- 
kohama) showed a low point of 67.6 deaths 
for each 1,000 births in 1940, with a slight rise 
in 1941 to 69.9 and a sharp upturn in 1943 to 
75.4 deaths for each 1,000 births. Although the 
1943 infant mortality rate for the six large 
cities was considerably lower than the lowest 
rate ever recorded for the country as a whole, 
it indicated the incipient deterioration of ma- 
ternal and infant health. 


Infant malnutrition—In 1943, government 
health examinations were given to 3,179,086 
infants, or 86.1 percent of all infants under two 
years of age in Japan. Of this number, 398,316 
(12.53 percent) were found to be ill-nourished 
and poorly developed. An additional 277,061 
(8.72 percent) were suffering from diseases. 
Two predominantly rural prefectures, Toyama 
and Fukui (the rickets region of Japan) showed 
the highest incidences of infant abnormality 
and disease, 36.52 percent and 36.10 percent, 
respectively. 

No recent national investigation of the causes 
of infant mortality have been made, but in 1944 
Professor Taniguchi examined 921 infants and 
1,175 children from 2 to 5 years of age in the 
Kumamoto prefecture. His findings regarding 
the principal causes of mortality are given in 


TABLE 72.—Causes of mortality of infants and children, 
Kumamoto Prefecture, 1944 


Infants Children 
Disease 
Number | Percent | Number | Percent 
Diarrhea and enteritis (includ- 188 20.4 367 31.3 
ing malnutrition), 
Debility ses sie ct ces 209 22.7 5 0.4 
Whooping cough__....__-____-_- 46 5.0 51 4.3 
PrpumMOnIs 22 hae ees Se 216 23. 5 280 23.8 
Encephalitis and meningitis_-____ 30 3.3 53 4.5 
DYSeRLOlY festa Sca cock os ete 19 2.1 119 10.1 
*Sepbibemiinge sc ste Se rele Se 28 3.0 23 2.0 
PASIES Se OS occu ete 17 1.8 64 5.4 
Congenital syphilis_......._.___- 16 17. 4 0.4 
Bebe cs. ect ee ee 18 2.0 2 0.2 
Diphtheria 2232 Seon ; 3 0.3 27 2.3 
INO DRIGIS p20 oe ae ee 1 0.1 37 3.1 
All other causes and unknown... 130 14.1 143 12:2 
Total ie cee ee eRe 921 100 1,175 100 


Note. Children in this study were all less than 5 years of age. 


Table 72 but it is not possible to determine pre- 
cisely from this the proportion of deaths due 
primarily to malnutrition. However, malnutri- 
tion undoubtedly played an important role—in 
many cases the major role—in the etiology and 


course of those diseases described as diarrhea 
and enteritis (including malnutrition), debility 
and beriberi. These four conditions accounted 
for 45 percent of the deaths of infants and 31.8 
percent of the deaths among children from 2 to 
5 years of age. 

More evidence of malnutrition was found in 
August 1944, when physicians from the Aiiku 
Research Institute determined the body weight 
of 76 children from birth to five years of age 
in a village in Yamanashi prefecture. Fifty-six 
of the children were 20 percent or more below 
the standard, and 19 children, or 25 percent, 
were from 10 to 20 percent below the standard. 

Growth-rate of children—The Ministry of 
Health and Social Affairs in its study of the 
nutritional condition of the nation, published in 
December 1943, compared the rate of growth 
of school children who had reached the age of 
12 years in 1943 with the rate of those who had 
attained that age in 1936. Twelve-year-old boys 
in 1943 averaged 2.3 centimeters less in height 
and 1.2 kilograms less in weight than did boys 
of the same age in 1936. Twelve-year-old girls 
averaged about 1.0 centimeters less in height 
and 1.8 kilograms less in weight in 1943 than 
in 1936. The results of the study, broken down 
according to district, period and age are given 
in Table 73 and are illustrated in Figure 12. In 
the country as a whole, a decreased rate of 
growth appears to have occurred as early as 
1941 for school girls living in industrial and 
urban residential districts and as early as 1942 
for both boys and girls living in these districts. 


An increase in malnutrition, as evidenced by 
the decreased growth-rate of school children, 
did not develop in agricultural districts between 
the year 1938 and the end of 1943. It is perti-’ 
nent to note, however, that in both the 1931-36 
and 1938-43 periods, and at each age, 7- to 
12-year-old girls and boys residing in agricul- 
tural districts averaged less in both height and 
weight than their counterparts in industrial 
and urban residential districts. By the end of 
1943, however, the weights of urban boys and 
girls of 12 years of age had decreased to about 
the level of country children of the same age. 
The proportion of school children classified as 
of “fair’’ nutritional status (92 percent) and 
as “care essential’ (8 percent) by examining 
physicians in 1943 was the same in city and 
country. 

School lunch inadequacy—A Ministry of 
Health and Social Affairs appraisal of the “side 
dishes’—foods used to supplement the staple 
cereal ration brought to school for lunches—in 
1943, resulted in the following evaluation: 

The proportion of side dishes classified “poor” 
in 1943 increased 8 percent over the proportion 
in that category in 1942, principally at the ex- 
pense of the “fair” category. In 1943, 99 per- 
cent of urban children and 65 percent of rural 
children ate no rice (cereal) except that ob- 
tained on the ration. Only 3.5 percent of urban 
children and 17 percent of country children 
thought that they got enough to eat. In 1942, 
29 percent of urban children and 50 percent of 
rural children had felt that they received 


TABLE 73.—A verage height and weight of children throughout Japan 


Height (centimeters) Weight (killograms) 
Age 
Type of district Age 1938-43 1931-36 1938-43 1931-36 
(years) in ean = 
Boys Girls Boys Girls Boys Girls Boys Girls 
DG ESO) SUE RUSS aS Ne Se pe She oats ee se SP Un ees ee 7 110. 65 108. 98 109. 26 108. 26 18. 68 18. 14 17. 16 17. 39 
8 115. 78 114. 42 114. 64 113. 39 20. 56 19. 96 20. 16 19. 43 
9 120. 58 119, 15 119. 53 118.18 22. 68 21.95 22:17 21, 53 
10 125. 16 124.15 124. 57 123. 29 24. 23 23. 81 24. 65 23. 98 
11 129. 08 128. 31 129. 23 128, 13 26. 22 26. 28 26. 92 
12 133. 15 133. 42 134. 06 133. 74 28, 97 29. 08 29. 22 30. 12 
12144 135. 35 1365 98ol= cso o eohros Bancyiee 29. 93 BO? B87 soos ae en ae ees 
PeesetGial ame DUSINGON. --.. =—>-s..< = SSS ke nb sacne 7 110. 62 109. 26 109. 37 108. 14 18. 71 18. 07 18. 00 17. 59 
8 115. 88 114. 31 114. 82 113. 33 20. 61 19. 90 20. 06 19. 46 
9 121. 03 119, 42 120, 118. 66 22. 60 21. 82 22.09 21. 64 
10 124, 79 124, 31 124, 02 123. 38 24. 74 23. 86 24, 38 23. 98 
ll 129. 77 128. 45 129. 49 128. 60 26. 75 26. 07 26. 81 26. 61 
12 133. 69 133. 58 133. 99 134. 28 29. 29 29.02 |. 29.60 29. 96 
124% 136. 37 TOO S09 lei kia Pave nek a 30. 34 BORG he seek re eke Es 
FOOT ag EL ae ae Res SR Se ee aS ee See 7 108. 88 107. 69 108. 13 107. 11 18, 32 17. 65 18. 04 17, 25 
8 114. 32 112. 87 113. 47 112. 27 20. 32 19. 55 19. 88 19. 01 
9 119. 26 118. 19 118, 25 116. 71 22. 26 21, 58 21. 94 21. 00 
10 124. 02 123. 77 123. 06 121. 72 24. 62 23. 93 24,18 23.19 
i . 36 127. 42 127. 55 126. 21 26. 53 25. 26. 37 25. 56 
12 132.57 | ~132.69 132. 14 131. 98 29.17 29. 2 29. 28. 
124% 135. 00 TOb GS" ots = oo eae eee 30. 60 312. 08:| Sse. 2. sew ocaced 
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TABLE 74.—Diseases attributed to malnutrition reported to have increased in incidence during the war years 


Failure 
Medical district War | Beriberi | Diarrhea of 
maternal 
lactation 


Tokai district (Shizuoka, Aichi, : 
Ait WEIG) 5 2 ees oo 


Hikuriku district (Toyama, Ishi- 
eG APO + 


Kinki district, (Shiga, Hyogo, 
Kyoto, Nara, Osaka, Wakayama)_| + 
Chugoku district (Tottori, Shimane, 
Okayama, Hiroshima, Yamaguchi) |________ 
Shikoku district (Tokushima, Kaga- 
wa, Ehime, Kochi) ____..__..-__-- “pS 
Kyushu district (Fukuoka, Saga, 
Nagasaki, Oita, Kumamoto, 
Miyazaki, Kagoshima) ___________ + + 


Hokkaido district (Hokkaido).......|........ re 


+ [+ [+ |+ [4 
+ 
+ 


Kanto district (Ibaraki, Tochigi, - 
Gumma, Saitama, Chiba, Kana- 
CNS) CERES a cit Sap page pa eer + 


Shinetsu a (Nijgata, Nagano, 


Yamanas 


Under- 
Digestive | nutrition Night- Catar- 
disorders | ofinfants | Scurvy blind- Skin Conjune- rhal 
of infants and ness diseases tivitis | jaundice 
children 
BR Roane | ea RE ee Mee ee eee) MN ete es] eR Oe ORS! (ONO Bey 5) + 
Wes eee a ceeeee we x eae, tc cee Sak a mee 
a ada + <2 RE | ee Ore ae as Bue so + 
PS catinen SL pees aS + RRO peepee pt <fes 5 a ec 
eT) ere | aie aie aia Sek ae eee es a 
ane ee = sc aee eae + Sesh SA Name medias + 
= alegeparg et (sae eect too nua a Geel OS sere =P ee Bae re 
Say ore eens Pak eee Ry ties) | Se. e ees es es SS eee 
Spee ee aR aed ee re ee + i 1 ate 


Source: Reports of the district physicians’ associations to the Physicians’ Association of Japan, 30 Sept. 1945. 


enough to eat. 


Incidence and Types of Nutritional 
Deficiency Diseases 


Associated diseases—In September 1945, the 
district physicians’ associations were requested 
to report to the Physicians’ Association of 
Japan. aM those diseases which had increased in 
incidence during the war years. Table 74 lists 
the diseases the Japanese physicians attributed 
to malnutrition and reported as having in- 
creased in incidence in one or more districts 
during the war. The list is seriously at fault, 
not only because the actual incidence of the 
various conditions is not given, but especially 
because the most prevalent and economically 
most important manifestations of malnutrition 
have been omitted. 

The apathy, disinclination to work, lessened 
endurance and decreased resistance to diseases 
such as tuberculosis that develop in undernour- 
ished individuals long before frank deficiency 
diseases become manifest are the conditions 
that should be of primary concern to a country 
struggling to maintain civilian morale and 
productivity during a major war. This lack of 
well-being, generally accompanied by loss of 
weight, some degree of nutritional anemia and 
minor evidences of vitamin deficiencies, is al- 


ways of far greater prevalence than the inci- 
dence of any one classical deficiency disease or 
of all of them combined. 


Due to the curtailment of the food supply and 
the inequities in food distribution, discussed in 
previous sections, it is obvious that the majority 
of civilians in Japan were inadequately nour- 
ished from a caloric standpoint during 1945. 
The individuals adversely affected included 
practically all the residents of the large and 


medium-sized cities. In November 1945, Dr. 
Iizuka of Kyoto Imperial University estimated. 


that 100 percent of the adult population of the 
city of Kyoto, an unbombed area, had lost 10 
pounds in weight, that 65 percent had lost 20 
pounds in weight, and that 33 percent had lost 
30 pounds in weight. 


Effect on bomb casualties—Japanese physi- 
cians who had treated bomb casualties, in Naga- 


saki and Hiroshima as elswhere, were of the 


opinion that many of the delayed deaths would 
not have occurred had the victims been better 
nourished prior to their injury or had it been 
possible to feed them properly after the injury. 
The nutritional status and health record of 
rural people appears actually to have improved, 
on the average during the war, probably sur- 
passing that of urban residents in 1944 and 
1945 and certainly surpassing that of people 
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residing in bombed areas. 

Decline in military rations — Confirmatory 
evidence of the adverse food situation was ob- 
tained from the records of the Japanese Army 
and Navy. One expects a militaristic nation en- 
gaged in a life and death struggle to feed its 
armed forces adequately as long as this is pos- 
sible and yet Japan found it necessary to reduce 
the rations of the Army and Navy in the Home 
Islands in 1944. The Navy was able to supply a 
ration amounting to 3,500 calories per man per 
day until October 1944. At this time the ration 
was reduced to the equivalent of 3,100 calories, 
with additional amounts for those undergoing 
initial training, however, the food actually ob- 
tained supplied only 2,400 to 2,700 calories, or 
77 to 87 percent of the official ration. In Sep- 
tember 1944, the Army reduced the rations for 
soldiers stationed on the Home Islands from 
3,400 calories to 2,900 calories per man, the 
actual food supplied daily averaging about 2,800 
calories. This was done even though the Im- 
perial Headquarters believed 3,200 calories to 
be the minimum requirement of a soldier. 

Malnutrition in the armed forces—Up until 
the time of the ration decrease, it had been the 
rule for the weight of the soldier to increase 
by about 2 kilograms in the first 4 months after 
conscription. After the ration was decreased, 
not only was there no initial weight gain by the 
new soldier but in some cases marked emacia- 
tion, diarrhea, and other symptoms of malnutri- 
tion developed. According to Lt. Col. Hiraga of 
Imperial General Headquarters, the number of 
such cases totaled about 10,000, with 100 
deaths. Prior to the war the average weight of 
Japanese soldiers was 60 kilograms; in May 
1945 it was 54 kilograms. 


According to the director of the Japanese 
Imperial Government Institute for Nutrition 
Research, about 50 percent of hospitalized mili- 
tary personnel were suffering from malnutri- 
tion at the time of the surrender. Although 
many of the patients with malnutrition had no 
other disease, most of them also had malaria or 
dysentery. The signs of malnutrition observed 
include edema, emaciation, nervousness, diar- 
rhea, atrophy of the skin with greenish-white 
discoloration, cold hands and feet, protruding 
stomach, ataxia, apathy and general sluggish- 
ness, anemia, respiratory difficulty, slurred 
' speech, slow pulse, reduced systolic blood pres- 
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sure and masklike face. Classical deficiency dis- 
eases such as beriberi and pellagra were of 
insignificant occurrence. 

Six thousand cases of severe malnutrition 
were admitted to naval hospitals from October 
1944 to November 1945, and accounted for 20 
percent of the total hospital admissions during 
that period, according to Sadamu Nagato, sur- 
geon in charge of the Tokyo Naval Hospital. 
Beriberi was not of great concern to the Navy, 
as it accounted for only 15 percent of all the 
malnutrition cases in naval hospitals. 

Commander Nagato stated that in May 1945 
he had examined 417 students at the naval col- 
lege in Maizuru and found malnutrition in 30 
percent of them, 10 percent having beriberi. At 
the time of the examination, these students 
were actively engaged in the full training course 
given by the eollege. 

Symptoms of malnutrition—The following — 
discussion of the disease conditions listed in 
Table 74 covers only the more severe manifesta- 
tions of malnutrition observed in Japan during 
the war. 

“War edema” ; 

“War edema” never occurred as an isolated 
manifestation of malnutrition but always as a 
part of a general condition termed simply ‘‘mal- 


_ nutrition” by most Japanese physicians and 


frequently called “war sickness” by the laity. 
The symptoms generally recognized*by Jap- 
anese physicians were apathy, fatigue, heavi- 
ness of the extremities, loss of desire for work 
and a decrease in voluntary body activity, car- 
diac palpitation and shortness of breath on 
exertion, hunger, neurasthenia and other men- 
tal disturbances, chilliness, cold extremities and 
decrease in sexual desire. The signs observed 
included loss of weight, loss of subcutaneous 
fat, anemia, edema, diarrhea, pale, dry, loose 
and desquamating skin, impaired digestion and 
absorption of foods, low systolic blood pressure, 
slow heart rate, decrease in the protein content 
of the blood, subnormal temperature and an in- 
creased erythrocyte sedimentation rate. Gener- 
ally the neurological status remained normal. 
The incidence and severity of “malnutrition” 
among civilian hospital patients increased 
greatly during 1944 and 1945. During the first 
nine months of 1945 the mortality rate of pa- 
tients in the Tokyo psychopathic hospitals was 
33 percent in contrast to a pre-war mortality 


TABLE 75.—Relation of sex and age to the occurrence of “malnutrition” observed in the polycliine of 
Kyoto Imperial University 


[August 1942 to October 1945] 


Males Females Total male and female 
| Sr a 
Age | Cases of Total | Cases of Total Cases of Total 
malnu- new | Percent malnu- new Percent malnu- new Percent 
trition patients | trition patients trition patients 
bf 1 dL Be ea SU eee SIE pe sa 29 945 a iY 5 616 | 2.8 46 1, 561 2.9 
REUNGR oe oee a ce ee en Te ke 27 1, 297 2.1 24 i a 2.2 51 2, 408 2.1 
CS a oe ee Se ee ee 59 1, 253 4.7 30 731 4.1 89 1, 984 4.5 
Cj C02 SS NS ie SE aie te Pon ee aa aaa 7 1, 034 7.6 34 481 rf 113 1, 515 7.5 
UL Ty SS ae Se ie ee ers rete 64 728 8.8 27 377 72:4 91 1,105 | 8.2 
FT yo ee ieee es ore ee 33 408 8.1 7 193 3.6 | 40 601 | 6.7 
COL a SS SaaS eerie ae 13 96 13.5 1 55 1.8 14 151 9.3 
J SES Big ot ie, Se eevee eee 304 5, 761 | 5.3 140 ,3, 564 | 3.9 444 | 9, 325 4.8 


TABLE 76.—Relation between occupation and “malnutri- 
tion” observed in the polyclinic of the Kyoto Imperial 
University 

August-October 1945] 


tricts into which Japan proper is divided by 
the Physicians’ Association of Japan (Table 
74). This is a reliable indication of widespread, 
serious malnutrition. The only actual figures 


acacia pea Bla = ol gO that could be obtained on the incidence of “war 

pease! we sm edema” among non-hospitalized ambulatory in- 

Workmen—--a-ea-noa-neaennaa- 120 1,374 8.7 dividuals are given in Tables 77, 78 and 79. 
ee | 86 es, Durme: the Arsh So ipnths ol 124, abous> Ot 
oe ie 73 of every 1,000 out-patients at the Keio Univer- 
Other occupations... ..-.-.-------.-- 48 | 2, 821 | 1.7 sity Medical School clinic in Tokyo had ‘war 
0 444 |. 9,325 | +8 edema.” The incidence in the general population 


rate of five to eight percent. The assistant su- — 


perintendent of Matsuzawa Psychopathic Hos- 
pital attributes this increase in the mortality 
rate to malnutrition. The food supply became 
progressively worse until, in September 1945, 
the patients each received an average of only 
1,200 calories daily. 

The changes from 1942 to 1945 in the ratio 
of patients with “malnutrition” to the total 
number of patients in the hospital of the Kyoto 
Imperial University are shown in Figure 13. 
The incidence of “malnutrition” was definitely 
higher in 1944 and 1945 than in 1942 and 1943 
and the increase during the winter of 1944—45 
was outstanding. It was more prevalent among 
men than among women, among people over 40 
years of age and among laborers, salaried men, 
and unemployed persons than among other oc- 
cupational groups (Tables 75 and 76). 

Edema 

According to the director of the First Medical 
Division of the Kyoto Imperial University Hos- 
pital, 80 percent of the hospitalized patients 
with “malnutrition” had some degree of edema. 
The district physicians’ associations reported 
that “war edema” increased in incidence during 
1944 and 1945 in seven of the ten medical dis- 


\ 


of Tokyo may have been greater as this clinic, 
in common with the great majority of hospitals 
and clinics in Japan, catered to the few persons 
who were able to pay for services rendered and 
had relatively few charity cases. 

The rise in the incidence of both “‘war edema” 
and beriberi that occurred in August and Sep- 
tember could not be explained as a seasonal 
phenomenon, as could the relatively high rates 
for ‘‘war edema” during the winter months and 
for beriberi during April and May. It was, at 
least in part, a result of the deterioration in food 
distribution that occurred in Tokyo, during the 
summer of 1945, because of strategic bombing. 

Information on the age, sex and occupational 
distribution of the total number of persons 
treated at the Keio University clinic from Janu- 
ary to September 1945 was not obtained. There- 
fore, the actual incidence of “war edema” and 
of beriberi in those groups could not be deter- 
mined. However, the data in Table 78 indicate 
that ‘““‘war edema” showed a greater predilection 
for men, individuals over 40 years of age and 
office workers than did beriberi. Fifty percent 
of the patients with beriberi were under 30 
years of age, while only 7.2 percent of the pa- 
tients with ‘““war edema”’ fell into this age group. 
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TABLE 77.—Incidence of “war edema’ and beriberi with edema among ambulatory out-patients 


(January-September 1945] 


Month 


‘Malnutrition’? with edema 
Number 
0 
| patients | Male | Female | Total | Percent 
1, 104 ul 0 u 1.00 
614 6 | 2 8 1.30 
662 4 | 2 Sp .9 
695 3 | 0 3 } . 43 
71 4 0 4 . 46 
446 0 2 2 . 45 
1, 108 1 4 5 45 
558 3 | 0 3 . 54 
572 7 5 12 2.10 
6, 630 39 15 54 .8l 


Wet beriberi Other chronic diseases 
Female Total Percent | Male | Female Total Percent 
3 8 | ll 1. 00 1 2 3 0. 20 
2 2 | 4 65 0 2 2 .33 
1 2 | 3 ~ 45 0 1 1 15 
‘- 6 13 1. 87 2 0 2 . 29 
5 6 ll 1. 26 3 0 3 34 
2 1 3 . 67 0 1 1 .22 
2 | 6 | 8 .72 1 1 2 .18 
3 | 5 | 8 1. 43 2 1 3 . 54 
9 | 6 |} 15 2. 62 0 0 1 e eee aes 
34 | 42 76 1.15 9 8 | 17 26 


Source: Keio University Medical School, Tokyo. 


TABLE 78.—Number of cases of “war edema” and 
beriberi among out-patients by age 


(January-September 1945] 


“War edema” Beriberi Other chronic 
diseases 
Male | Female | Total | Male | Female | Total | Male | Female | Total 
Age (years) 

10-20____ 1 0 1 4 11 15 0 } 1 
20-30-._. 2 1 3 6 17 23 2 1 3 
30-40_.__ 3 1 4 1 4 5 1 1 2 
40-50___- 9 2 ll 6 6 12 4 2 6 
50-60____ 13 8 21 10 2 12 0 2 2 
60-70____ 8 2 10 5 2 7 1 0 if 
70 and : 

over___ 3 1 4 2 0 2 1 1 2 

Total__ 39 15 54 34 42 76 9 8 17 

Distribution 
by occupa- 
tion: 

Laborers _ 9 0 9 14 3 17 5 1 6 
Office 

Work- f 

re 23 2 25 10 13 23 3 1 4 
Students _ 0 0 0 5 8 fo Oe 0 0 
No oceu- | 

pation _ 6 6 12 5 18 23 1 5 6 
Unknown 1 7 8 0 0 0 0 | 1 | 1 

Total__ 39 15 54 34 42 76 9 8 17 


Source: Keio University Medical School, Tokyo. 


TABLE 79.—Distinguishing characteristics between “war 


edema” and beriberi with edema 


Subject 


“War edema” 


Low systolic pressure. _ 


‘| Low pulse pressure____- 


Neurological status_ ___- 


Blood plasma or serum 
protein levels. 


Blood thiamine (Vita- 
min Bj) levels. 


Response to treatment 
with thiamine (vita- 
min B,). 


Characteristically slow_ 


Normal or smaller than 
normal, 


Generally normal]_-___-_- 


Total protein and albu- 
min fraction fre- 
uently below edema 
threshold. 
Generally normal, may 
be low. 


Unsatisfactory - -.--...- 


Wet beriberi 


Low diastolic pressure. 

High pulse pressure. 

Characteristically 
rapid. 

Usually enlarged, char- 
acteristically a right- 


- sided enlargement. 


Generally some signs of 
peripheral neuropa- 
thy. 

Generally within nor- 
mal limits. 


Generally low, may be 
within accepted limits 
of normal. 

Satisfactory. 


The major distinguishing characteristics be- 
tween “war edema” and wet beriberi are given 


in Table 79. The “war edema’ observed in 
Japan was of two types; edema with low blood 
plasma proteins (total protein below 5 grams 
and albumin below 2.5 grams per 100 millileters’ 
of plasma) and edema in the presence of quan- 
tities of plasma proteins above the edema 
threshold. Laboratory observations on cases of 
both types are presented in Tables 80 and 81. 
Japanese physicians variously ascribed the lat- 
ter type to a dietary deficiency in certain essen- 
tial amino acids (particularly lysine) to calorie 
deficiency and to a multiplicity of factors. Ther- 
apeutic claims were made for gelatin, for the 
amino acids tryptophane, lysine and cystine 
(especially lysine), for glycocoll, calcium case- 
inate, riboflavin, extracts of adrenal cortex and 
for any easily and quickly assimilated diet 
providing a source of calories. The exact etiol- 
ogy and the mechanism of the production of 
“war edema” in the presence of normal blood 
plasma levels of total protein and albumin are 
obscure. However, there is no doubt of its asso- 
ciation, in man, with seriously inadequate 
calorie intakes. 


Beriberi . 

The major diagnostic signs of “wet beriberi” 
are given in Table 79. The outstanding charac- 
teristic of ‘dry beriberi” is peripheral neuro- 
pathy. Some laboratory findings are shown in 
Table 82. : 

The district physicians’ associations reported 
an increase in the incidence of beriberi during 
the war in 9 of the 10 districts of Japan proper 
(Table 74). From what information the Medi- 
cal Division of the Survey was able to obtain, 
the increase does not appear to have been great, 
but seemed to have affected principally infants 
and children under 12 years of age, pregnant 
women and urban salaried workers. 
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TABLE 80.—‘“Malnutrition” with edema in hospital bed-patients 


[January—September 1945] 


: | 
Vitamin B, (thiamine) 
Protein (millicentigrams per y 
(grams per 100 milliliter plasma) per 100 milliliter) Tem- 
~ ce. | perature | Pulse 
Patient Age | Sex (° C.) rate 
In blood 
Total | Albumin} Globulin} Ratio ae In | 
‘ A:G urine 
Total | Free 
5. 806 3. 025 2. 781 1.08 4.2 3.6 4.8 36.1 | 52 
9. 03 3. 5.35 . 69 +1 a eee SRE ae | emg eed 36, 2 | 70 
6. 88 . OF 4, 29 . 60 6.6 SOO cc ooo 36.1 | 58 
6. 34 4 3.15 1.01 5.4 i? A) eater ea tae 36. 1 76 
6.17 : 3.08 1.00 6..0 1.8 13.2 35.8 | 7 
7; 187 3. 631 3. 506 . 98 BOR rh Ses a 35.8 70 
9. 22 3. 707 5. 51 Pe) es (kes bey cee Brees eee) ee ee See 36. 2 58 
6. 38 . 3. 50 . 82 4.2 , Ee ae ea ap are 35. 8 60 
6. 337 3.187 3.15 1.01 3.6 eS pea ee eS ie Sah payee 
6. 40 2, 375 4, 025 . 54 11.3 ra Paes ac 36.0 70 
7. 687 4, 837 2, 1.69 DS AQes ek 1a Se ee 36. 0 72 
GH VAA ae eh os eee eee oe ‘ 6. 545 3. 264 3. 281 . 98 2.4 
USRUINTIR AWE ad ase aon eS Sy sae ee ee oe 8. 392 é 4, 262 . 97 6.0 
7. 187 3. 187 4. 00 .79 12.0 
7. 485 3. 435 1,18 Ye 
6. 975 3.775 . 85 9.2 
5, 293 8 2, 375 1,22 6.8 
6. 162 56 3. 506 76 12.0 
Siigitania. sos: cach ose ee See a etek) ee eee 5 5. 812 3, 456 2. 356 1.47 4.8 
aNARATOUITS soe Mae cea oe an eee ae 6. 23 2.715 3. 515 77 8.7 
PA ViCTGL O55 2 Sos ecb ae ee een ee 6. 87 3, 288 3. 58 0. 955 7. 445 2.9 9.0 36.3 66. 7 


. Source: Keio University Medical School Tokyo. 


TABLE 81.—Relation between diagnosis and level of 
plasma proteins 


Protein 
Number (grams per 100 milliliter plasma) 
1) oe 1 OL Siciee A ee A Se ee ois 2S 0) 
patients A:G 
Euglo- 
Total | Albumin | Globulin | bulin 
MORNE Soh ee ee 10 | 8.16 5.80 2.36 |. 0.388 | 2.45 
TOY Nye] 12g CaS A se Mr 16 | 4.64 2.48 DelOiior wie 1.15 
Tuberculosis (with edema) __- 10 5.98 3.08 DAR | i ee 1.20 
Cancer (with edema)__._____ 8 6. 20 3.28 VE a eae age 1322 
TEXT 012 e Coes Reale ses 9 | 6.24 3.76 DAS e seco. 1.63 
Malaria (with edema)______- 17 6.59 DAS 1240 Hee 3.49 
“War sickness”’ (with 
edema, 1944)_______.____. 16 | 4.71 1.87 2.84 . 68 . 67 
“War sickness’’ (with 
edema, 1945): 2200.2 Le 6 | 4.50 1.72 2.78 .79 . 64 


1 The diarrhea was considered to be due to malnutrition. Some of the cases. had 
edema and some did not. The cases listed here were studied before 1944. Since 1944 
such cases have been diagnosed ‘‘war sickness.’”’ 


The health department of Osaka prefecture 
reported no increase in beriberi incidence from 
1942 to 1944 among 14- to 25-year-old persons 
(Table 83). The figures given in Table 83 for 
1941 are not strictly comparable to those for 
subsequent years as the age groups are differ- 
ent. The incidence in the country as a whole 
during the last year of the war has been vari- 
ously estimated at from 7 to 12 percent of preg- 
nant women ,at 1.5 to 3 percent of factory 
workers and at 0.4 to 1.0 percent of salaried 
employees. It was present in about three per- 
cent of all admissions to Army and Navy hos- 
pitals during 1945, but was never considered a 
serious problem in the armed forces. 

No over-all figures on the incidence of beri- 
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beri in Japan proper could be obtained. The 
death rate from beriberi in 1934 was 17.0 per 
100,000 persons (Domestic Economic Research 
Institute, 1940). The death rates for the six 
large cities (Tokyo, Osaka, Nagoya, Kyoto, 
Kobe and Yokohama) for all beriberi and for 
infantile beriberi from 1937 through 1942 are 
given in Tables 84 and 85. These suggest a de- 
clining incidence of beriberi from 1937 through 
1941 and an increase in 1942. However, the 
figures on death rates for beriberi do not pro- 
vide a reliable basis upon which to estimate the 
actual incidence of this disease. The large ma- 
jority of persons affected with beriberi die of 
other intercurrent diseases which appear on - 
death certificates as the primary cause of death. 
In addition, beriberi is frequently chronic in 
nature and compatible with noninstitutionalized 
life, on a basis of reduced activity. 

Although accurate figures are not available, 
it is probable that the incidence of beriberi in 
the general population of Japan in 1945 was not 
over one or two percent. : 


Tablets or pills containing thiamine (vita- 
min B,) were distributed regularly to many 
factory workers and to the members of the 
armed forces. Where this practice was followed 
it was considered the major factor responsible 
for the relatively low incidence of beriberi. 
However, the low incidence in the country as a 
whole somewhat belies this. Officials of the 
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TABLE 82.—Beriberi with edema in hospital bed-patients 


(January—September 1945] 


| 
Vitamin B, (thiamine) 
Protein (millicentigrams 
| (grams per 100 milliliter plasma) per 100 milliliter) Tem- 
| e perature 
Patient Age | Sex | + -@:@5 Pulse 
In blood 
Total | Albumin| Globulin; Ratio i In 
A:G urine 
Total Free 

ETT REE DS AES UE ey a So + - 69 M 5. 705 3.062 | 2. 643 1515 4.2 2.3 16. 2 36. 1 (0) 
LOE Sa ie SG RE ce a gene 42| F 7. 594 4.694 | 2.90 1. 62 5.4 Orestes 8 36,7 | 72 

RR WRI ERD 88 Ps Fo Pe rer ei Ee bs ONL SP 9. 680 3. 768 5. 912 . 65 2.4 (A age ieee es 36. 7 () 
COD ee BS EE hl GR eR OS a A i ee 37 F 7. 03 3. 80 3, 23 1.17 2.4 sees ee BOs ae eee 

CE a ee ae eee ee oe ee 18| M 6. 872 5. 762 1.10 5.12 SA No See RE ae ae 8.4 37.0 () 
Po TT)t 1 BS eS aie aoe foe i ae ae 47 i ate 6. 438 4. 876 1. 662 2. 92 3.0 1,2 11.3 37.3 110 
LY Ree ae ee eee © Stk le eel nae 22| F 7.00 5.07 1.93 2. 62 ye ie 4.8 36.8 70 
Murakami____ 52 F 1.23 5. 67 1. 56 3. 58 12.0 2.4 9.6 | 37.0 72 
Hoshino_ ____- 20 F 6. 749 4. 187 2. 562 1. 64 6.8 Pe Wee Bes eon 4 / 36.9 90 
Petras 2 18| F 8. 068 4. 412 3. 656 1. 20 3.6 1S pee cee eee 37.1 80 
(PSOE TT 2 lS ele SE Sa A cee a as ar eee F 6. 788 | 4. 294 2. 494 py 4.8 LOS Hosea wee 36.6 90 
PON NTT I lt NOT Se le a eae oe CO pene 7.196 4. 509 2.695 2.13 5. 04 HeGBe peowe care g ac eS ee oe 

1 Very rapid 


Source: Keio University Medical School, Tokyo. 


TABLE 83.—Incidence of beriberi in 14-25-year age 
groups Osaka prefecture, 1941-1945 


[Case rate per 1,000 examined] 


: Case rate 
Population group Aas 
1941 1942 1943 1944 
Cities, towns and villages_......_________ 24.2 13.1 11,2 13.'4 
CTT Oy See eee 9.5 6.7 5.0 3.9 
Maptory. workers. 522° 55 Sts te 43.9 28. 7 20.9 15. 4 
JN CT dado Opler ae eee Rea a 25.9 16.1 12.2 10.9 


Source: Osaka Prefectural Health Department. 


TABLE 84.—Number of deaths from all beriberi in the 
six principal cities, 1937-42 
[Rates per 100,000 population] 


Yoko- 
Year | Tokyo | Osaka | Nagoya} Kyoto | Kobe hama Total 
| 
1087) 4% 14.1 22.8 20. 2 20. 5 23.4 17.9 18. 1 
1938. __- 15.1 19.9 26.8 21.7 27.3 19. 2 18.8 
1939, __. 9.9 16.8 15.8 13.5 17.6 11.5 13.0 
1940. ___ 8.1 11.9 9.3 10. 4 10.0 6.4 9.3 
1941. ___ tet 10.8 8.1 9.9 10.9 6.5 8.8 
1942. ___ 8.2 12.0 8.1 10.1 11.2 9.3 9.4 


TABLE 85.—Number of deaths from infantile beriberi in 
the six principal cities, 1937-42 


[Rates per 100,000 population] 


Yoko- 

Year | Tokyo | Osaka | Nagoya| Kyoto | Kobe hama Total 
I98Ty oT 8.0 9.0 11.5 8.7 10.0 10.3 8.9 
1938, _ _- 7.6 7.6 12.1 9. 2 9.7 10.8 8.5 
1980.55 3 5.7 75 8.1 6.3 6.1 6.6 6.4 
1940. ___ 4.8 5.6 5.5 5.8 5.5 4.4 5.2 
1040s. 5.6 6.1 51 5.6 tek 5.2 5.7 
1942, _-_ 5.9 6.3 5.6 4.9 6.9 6.9 6.0 


Ministry of Agriculture and Forestry were in- 
clined to credit a wartime regulation restricting 
the degree of rice polishing. However, the di- 
rector of the Japanese Institute for Nutrition 
informed members of the Medical Division of 


the Survey that the so-called regulation did not 
amount to anything more than a recommenda- 


‘tion by the government. It would have been im- 


possible to enforce such a regulation, as most 
of the farmers polished their rice themselves, 
before marketing. Actually, rice of all degrees 
of polishing was used by both Japanese civilians 
and the armed services throughout the war. 


The widespread use of vitamin preparations 
containing thiamine, an increase in the propor- 
tion of unpolished and lightly polished rice to 
highly polished rice in the diet, the adulteration 
of the rice ration with barley, wheat, other 
cereals and soybeans, and the progressive re- 
duction in the total calorie value of the diet 
were all factors tending to protect the Japanese 
against beriberi. 


Diarrhea 


During the war, five of the ten district physi- 
cians’ associations reported an increase in diar- 
rhea not due to infectious causes. As diarrhea 
was one of the more commonly observed evi- 
dences of malnutrition, occurring in from 30 
to 50 percent of hospitalized cases, the failure 
of five district associations to report an in- 
creased incidence probably should be Pegareas 
as an oversight on their part. 


Japanese physicians queried by the Medical 
Division of the Survey stated categorically that 
the condition was not sprue and none of them 
thought it a manifestation of pellagra. The di- 
rector of the Tokyo Naval Hospital stated that 
his staff had conducted some studies and were 
of the opinion that the diarrhea might be due to 
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niacin (pellagra preventive factor) deficiency. 
However, their studies had not progressed far 
enough by the end of the war for them to be 
sure of this opinion. 


Generally, statements by Japanese physicians 
and health authorities on the occurrence of 
pellagra in Japan must be disregarded. No Jap- 
anese physician interviewed by the Medical 
Division had ever considered making the diag- 
nosis of pellagra in the absence of the classical 
skin lesions. Only one, Dr. Fuse of the Osaka 
Imperial University, admitted to having seen 
cases of pellagra in Japan. Dr. Fuse stated that 
pellagra occurred among mountain people who 
lived mainly on maize and that he had seen it 
in fishing villages, among people who did not 
eat fish. Since the beginning of the war, Dr. 
Fuse had seen one case of pellagra, in a patient 
from Hiroshima who was also suffering from 


radiation effects of the atomic bomb. All cases. 


seen by Dr. Fuse had the typical skin changes, 
with much pigmentation of the legs and feet. 
When the characteristic mouth and tongue 
lesions of pellagra (niacin deficiency) were de- 
scribed to Dr. Fuse by a member of the Medical 
Division of the Survey, he stated that he had 
observed them frequently in persons with mal- 
nutrition but had never made the diagnosis of 
pellagra in such cases. 


Typical pellagrous stomatitis and glossitis 
were observed by members of the Medical Divi- 
sion in two persons examined in Nagasaki who 
were under treatment by a Japanese physician 
for radiation sickness and malnutrition. Simi- 
larly, unmistakable pellagra was observed 
among hospital patients in the city of Kyoto and 
in the wards of the hospital of Keio University 
in Tokyo. 

Undoubtedly pellagra was not a rare disease 
in Japan in 1945 and it is probable that much 
of the nutritional diarrhea occurring in Japan 
during the war years was due to niacin defi- 
ciency, i.e., was pellagrous. 


Failures of maternal lactation 


Inability of mothers to nurse their infants 
adequately because of an insufficient quantity 
or a poor quality of milk, or both, was one of 
the more widespread and serious manifestations 
of malnutrition observed in Japan. Six of the 
district physicians’ associations reported it to 
have increased during the war and to have be- 
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come a major health problem. It was actually a 
serious problem only in medium and large-sized 
cities. 
Digestive disorders and under-nutrition 
of infants 

Digestive disorders and under-nutrition of 
infants were considered major wartime nutri- 
tional problems by 6 of the 10 district physi- 
cians’ associations. It is noteworthy that the 
infant mortality rate, after decreasing progres- 
sively from 1931 to 1941, demonstrated an up- 
ward trend in 1942 and 1943, the increase being 
greatest in 1943 in the six large cities. No data 
could be obtained for 1944 and 1945. 


Scurvy 


Scurvy was claimed to be rare in Japan dur- 
ing the war and none was seen by the Medical 
Division of the Survey. Only one district, Hok- 
kaido, reported an increase and this was con- 
fined to the isolated island of Paramushiro. 
Some scurvy occurred among elements of the 
Japanese Navy stationed on Hokkaido, but it 
was an insignificant amount. 


Night blindness 

Six district physicians’ Associations reported 
an increase in the incidence of night blindness 
(due to vitamin A deficiency). This is not sur- 
prising, but it is at variance with the statements 
of Japanese nutrition authorities who were in- 
terviewed by members of the Medical Division. 
However, it coincides with the reported increase 
in suppurative skin lesions and conjunctivitis, 
both of which may be indications of underlying 
vitamin A deficiency in the individuals affected. 


Skin disease 
The incidence of suppurative skin lesions was 


reported to have increased in the districts of 
Kinki, Hokkaido and Kanto. Physicians of these 


districts considered this to be due to malnutri- — 


tion, although no specific nutritional factor was 
indicated. Since members of the Survey did not 
observe any cases of this type, it is possible only 
to hazard the guess that the malnourished per- 
sons with suppurative skin lesions may have 
had vitamin A deficiency or vitamin C defi- 
ciency, or both. 
Conjunctivitis 

Acute and infectious conjunctivitis increased 
in the Hokuriku, Hokkaido and Kanto districts. 
As in the case of skin disease, the district physi- 
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cians considered the conjunctivitis to be due to 
malnutrition. Again, it is possible to do no more 
than assume that the individuals affected may 


_ have had vitamin A or riboflavin deficiency or 


both. 
Catarrhal jaundice 


Why catarrhal jaundice (acute infectious 
hepatitis) should be regarded by the Japanese 
to be a manifestation of malnutrition was not 
ascertained. It is known to be caused by an in- 
fectious agent. Nevertheless, 7 of the 10 district 
physicians’ association reported it as a manifes- 
tation of malnutrition that increased in inci- 
dence during the war. 

A reasonable explanation may exist. Malnu- 
trition predisposes the liver to damage with 
infectious or toxic agents. Under conditions of 
widespread malnutrition, acute infectious hepa- 
titis can be expected to increase in incidence, 
provided both the infectious agent and the op- 
portunity for its dissemination are present. 
Apparently all of the necessary conditions ex- 


_ isted in Japan during the last years of the war: 


Summary and Conclusions 


Modern Japan has never been self-sufficient 
in food, and malnutrition has always been of 
sufficient prevalence to be a serious health prob- 
lem. However, considerable progress was made 
during the 10 years prior to 1938 in improving 
the nutritional status of the people, particularly 
of those in urban areas. 

Although, in the main, progress appears to 
have continued beyond that date, signs sugges- 
tive of deterioration were discernible as early 
as 1938 to 1940. For example, the incidence of 
tuberculosis among some groups of salaried, 
urban workers increased in 1938 as did the 
incidence of beriberi among salaried employees 
of the government railroads and the Communi- 
cations Ministry; tuberculosis was increasing 
among factory workers as early as 1940. Much 
of the observed change in the nutritional status 
and health of wage earners and salaried em- 
ployees occurring at this time was due to the 
drafting of able bodied men by the military and 
to the expansion of industry. However, that this 
is not the complete answer is indicated by the 
fact that the average weights of urban school 
children from industrial districts in 1941 were 
less than those of urban children of like age 
in 1934. 


A gradual decrease in weight appears to have 
taken place among urban salaried workers 
from 1939 to 1943, and male factory workers 
from 15 to 17 years of age evidenced an average 
decrease in rate of weight gained in 1942. A 
second rise in the incidence of tuberculosis also 
occurred in 1942, as well as an increase in beri- 
beri. However, these changes were slight and 
adversely affected only a relatively small pro- 
portion of the population. No unusual weight 
loss was observed among industrial workers be- 


‘tween the ages of 18 and 60 years (over 90 per- 


cent of factory workers) through 1943 that was 
not ascribable to shifts in the industrial popu- 
lation. 


There is no reason to believe that the protein 
requirements of the Japanese are any different 
from those of Occidentals, namely 1 gram per 
kilogram of body weight for adults and between 
1 and 114 grams per kilogram of body weight 
for infants, children, and pregnant and nursing 
women. The marked decrease in protein from 
animal sources and the reduced calorie content 
of the diet from 1943 to 1945 may have been 
the cause of the secondary protein deficiency 
noted in many individuals. The addition of soy- 
beans to the basic ration in 1943 and 1944 was 
not as effective as might have been expected in 
replacing animal protein. The reason for this 
is that the soybean requires prolonged cooking 
(4 to 5 hours) to make all of its protein biologi- 
cally available. Most urban Japanese found it 
impossible to cook their soybeans for this length 
of time because of the acute fuel shortage and 
because of the lack of adequate food preparation 
facilities due to bombing. As a rule soybeans 
and rice were cooked together for a time long 
enough to make the rice palatable; i.e., about 
20 to 30 minutes. Many Japanese did not like 
the undercooked soybeans and therefore did not 
eat their ration of beans. Consequently, the 
maintenance in soybean supplies noted earlier 
in this chapter was not accompanied by an 
equivalent maintenance of actual intake of the 
nutrients contained in soybeans. 


Particularly from 1943 on, when the over-all 
food supply was definitely limited, the diets of 
many Japanese were much worse than the per 
capita figures for the country as a whole would 
indicate. This was due to the failure of farmers 
to market their produce and to the rapid growth 
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of the black market. In 1944 about 50 percent 
of all food purchased in Japan was purchased 
in the black market or by ‘‘free purchase.” 


The serious prevalence of malnutrition defi- 
nitely ascribable to wartime food shortages was 
first evident among infants, pregnant and nurs- 
ing mothers and children. The quantity and 
quality of mothers’ milk in the large cities de- 
creased in 1943. In 1942, 71.1 percent of all 
mothers in Japan successfully nursed their 
infants without artificial feeding. In 1943, 68.9 
percent were able to do this in the country as a 
whole. In Tokyo in 1944, one study revealed 
that only 49.1 percent of mothers nursed their 
infants successfully, compared to 62.1 percent 
in 1943. The birth weights of infants decreased 
on the average in 19438 in the large cities and a 
decrease in the average of pregnant women was 
observed in 1944. 

Infant mortality in the six large cities of 
Japan increased from a low of 67.6 per 1,000 
births in 1940, to 75.4 per 1,000 births in 1943, 
an indication of deterioration in maternal and 
infant health. In 1943, 12.53 percent of all chil- 
dren in Japan, from birth to two years of age, 
were “‘ill-nourished or poorly developed.” Diar- 
rhea and enteritis (including malnutrition), 
debility and beriberi accounted for 45 percent 
of the deaths of infants and 31.8 percent of the 
deaths of children between the ages of 2 and 5 
years in Kumamoto prefecture, in 1944. 


Comprehensive data on the weights, general 
health and individual productivity of industrial 
workers during 1944 and 1945 could not be 
obtained. Examination of ration data and food 
supply figures shows that by 1945 the majority 
of factory workers (95 percent) between the 
ages of 16 and 60 years were obtaining too few 
calories to perform the work required of them. 
The incidence of specific deficiency diseases, 
such as scurvy, remained insignificant through- 
out the war among industrial workers. 


. Urban salaried workers demonstrated greater 
weight losses and rates of increase in incidence 
of beriberi, “war edema” and tuberculosis than 
did factory workers. However, their general 


health was better than that of factory workers 


before the war and the incidence of serious mal- 
nutrition and of tuberculosis among them never 
attained the incidence existing among factory 
workers during the war. 

In 1945 the food supply in Japan proper was 
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sufficient to supply an average of only 1,680 
calories per capita per day. Even an equitable 
distribution of this food would not have pro- 
vided the Japanese with more than about 86 
percent of the restricted wartime requirements 
laid down by the Japanese Committee on Effi- 
ciency of Nutrition. It was claimed by Japanese 
health authorities interviewed by the Medical 
Division of the Survey that by the end of the © 
war 100 percent of urban dwellers had suffered 
weight loss. The nutritional status and health 
of rural people appears to have actually im- 
proved during the war. 


The incidence of malnutrition, as determined 
by loss of weight, anemia, apathy, decreased 
endurance, decreased desire to work and de- 
creased resistance to tuberculosis and other in- 
fectious diseases was found to have been wide- 
spread in 1944 and 1945. This would be com- 
patible with known facts regarding food supply, 
but the rate of incidence of malnutrition is a 
matter for conjecture. Beriberi decreased in 
prevalence from 1938 to 1942, increased slightly 
in 1942, and then remained at a rate of inci- 
dence which was comparatively low for Japan 
during the rest of the war. Scurvy was very 
rare. Pellagra occurred but its incidence is not 
determinable because of the failure of Japanese 
physicians to make the diagnosis. Diarrhea 
occurred in 30 to 60 percent of all patients hos- 
pitalized for malnutrition and was a frequent 
complaint among ambulatory cases. 


Gross vitamin A deficiency was uncommon. 
“War edema” appears to have surpassed beri- 
beri in importance and incidence during the 
war. From the limited data available, it appears 
that the incidence of all of these conditions did 
not total more than 5 percent in the urban 
population of Japan by the end of the war. The 
incidence of all malnutrition (any under-nutri- 
tion great enough to seriously and adversely 
affect health and efficiency at work) must be 
considered to have been at least four to five 


‘times as great, i.e., 20 to 25 percent of the urban 


population. Under-nutrition of a lesser degree 
might be expected to have a deleterious effect 
on a worker’s productivity through its effect 
upon his morale. This degree of under-nutrition 
appears to have been quite general in 1944 and 
1945. 


Absenteeism in war industries increased 
among both men and women from 1938 to 1942 


and rose sharply again in 1945. The rise in 1943, 
which continued until the end of the war, was 
blamed by the Japanese largely on food short- 
ages. Two factors were at work here: 


(1) The fear of food shortages which 
lead to leaving work to hunt for food. 
(2) Actual ill health and loss of desire 
to work arising from malnutrition. 
Throughout the war the first of these factors 
was by far the most important, although actual 
malnutrition steadily increased in importance 
during 1944 and 1945. 


The nutritional status of the Japanese was 
deteriorating prior to strategic bombing and 
continued to do so throughout the bombing 
period. In the bombed areas nutritional deterio- 


ration undoubtedly was increased by the bomb- 
ing, but the extent of the acceleration could not 
be determined. Malnutrition was a definite fac- 
tor in determining the chances of full recovery 
from nonfatal bomb injuries. Japanese physi- 
cians queried by the Medical Division of the 
Survey were unanimous in stating that many 
injured people died because of preexisting mal- 
nutrition or because it was not possible to ob- 
tain the food to feed them properly after the 
bombing. 

Actual famine was not observed in the three 
southern islands of Japan proper during this. 
survey except among completely homeless mi- 
gratory persons in bombed areas, e.g., in Tokyo 
and Osaka, who congregated and camped in 
public buildings such as railroad stations. 
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IV. ENVIRONMENTAL SANITATION 


GENERAL 


In attempting to evaluate the effect of incen- 
diary bombs interspersed with a limited weight 
of high explosives upon the health of the resi- 
dents remaining in a bombed city, a great num- 
ber of factors must be considered _dany of 
these are intangibles and for others the data 
are fragmentary. The direct effect of the bomb- 
ing on health conditions in the target areas as 
well as in the country as a whole was difficult 
to evaluate. Sanitary services, housing condi- 
tions, food supply and other environmental con- 
ditions were adversely affected by war condi- 
tions. Had it been possible to survey the effects 
of the bombing on all cities attacked and to have 
made more detailed study of specific instances, 
a more accurate analysis would have been pos- 
sible. However, even with the limited number 
of cities surveyed and the short time allotted to 
each, reasonable assumptions can be made as to 
the over-all effect of the bombing. 

The effect of bombing upon the sanitary en- 
vironment, and this in turn upon the health of 
the people, extended beyond the area of the 
target cities. Directly and indirectly it extended 
to the whole country, particularly Honshu and 
Kyushu and, to a lesser extent, Shikoku. The 
bombing directly affected the sanitary environ- 
ment of the population remaining in the city, 
but these changes had little effect upon those 
who were compelled to evacuate and find shelter 
and food in other areas. The evacuated popula- 
tion, however, was subjected to sudden and 
greater changes in environment than were those 
remaining, and their impact on other and 
smaller population groups throughout the coun- 
try modified the conditions in these areas. The 
extent of the impact of increased populations 
upon the smaller cities and villages throughout 
Honshu, Kyushu and Shikoku can be appre- 
ciated when it is realized that during the period 
of March to August 1945 inclusive, the number 
of persons, including schoolchildren, evacuated 
from the target areas equalled approximately 
27 percent of the population of the three islands 
exclusive of the population of the target cities. 
Such a mass movement of population, not uni- 
formly distributed, must have created sanitary 
problems in the reception areas that would have 
adverse effects on health in general. 


92 


The measure of the health effect in any of 
the environmental changes brought about in the 
country as a whole by the bombing should be 
indicated in its vital statistics. However, effects 
not immediate in character tend to show in vital 
records only over a period of time and therefore 
may not be truly reflected in the records now 
available. 

That portion of Japan within which the tar- 
get areas were located is not extensive enough 
to provide varying topographic, geologic or 
climatic conditions or varying characteristics of 
the people or of their customs and habits. The 
different factors concerned in environmental 
sanitation, therefore, do not vary greatly in the 
individual areas. Also, the bombing followed 
much the same pattern in each area. Since these 
factors were more or less common, the observa- 
tions made in a few cities probably represent 
fairly accurately the over-all effect in the vari- 
ous target areas. 


WATER SUPPLY 


General 


The water resources of Japan, when properly 
conserved and developed, provide ample water 
for the needs of the population. Because of the 
climate and geologic conditions, run-off to the 
streams is fairly uniform and ground water is 
found at relatively shallow depths. Catchment 
areas are generally small, so that the develop- 
ment of more than one source of water supply 
for the larger cities is required. 

From the standpoint of physical and chemical 
characteristics the water from both surface and 
ground sources is satisfactory for public sup- 
plies. Except during periods of exceptionally 
heavy rainfall on the catchment area, the 
stream water is fairly free of turbidity. Both 
surface and ground water can be classed as soft 
water. The hydrogen ion concentration (pH) 
range of surface waters is satisfactory from the 
water treatment standpoint. An exception is the 
water of the Edo River at Tokyo, where at 
times, due to volcanic action in the drainage 
area, the water is slightly acid. 

The bacterial content of the water of infiltra- 
tion wells and galleries and other wells used for 
public supplies is generally low, and that of the 


rivers is much lower than would be expected 
where the population is concentrated in the 
narrow valleys and where all arable land is 
fertilized with night soil. The lack of sewerage 
systems in the small cities and villages located 
along streams above waterworks intakes, and 
the necessity of conserving both land and water 
in the national economy tend to reduce the di- 
rect pollution of the streams. 


Public Water Supply 


In general the water supplies of the cities are 
taken from streams, impounding reservoirs, or 
infiltration galleries or wells in the stream 
beds. Approximately 84 percent of the cities 
obtain the major part of their supply from 
these sources. The development of both surface 
and subsurface water supplies from the same 
stream permitted the maximum utilization of 
the run-off from the catchment area. An ex- 
ample of this is at Tokyo, where water is taken 
directly from the Tama River at three points 
and from infiltration galleries in the river bed 
at two other points. Both shallow and deep wells 
are used to supplement the supply in some of 
the larger cities. Wells and springs are the main 
sources of supply in the smaller communities 
that have public water supply systems. 

Water from rivers, impounding reservoirs 
and infiltration galleries is generally treated 
before delivery to the distribution systems. 
Slow sand filtration, with or without presedi- 
mentation, in uncovered filter beds is the more 
common treatment, although the rapid sand 
type of treatment is being installed at newer 
developments. At the larger installation at least, 
post-chlorination of the water was practiced 
prior to the war. The shortage of chlorine and 
chlorine compounds brought about by the diver- 
sion of output to military uses, the reduced 
production due to lack of salt and, perhaps in 
1945, to destruction of chemical plants, limited 
the use of this very important chemical in all 
waterworks. Lack of high-grade aluminum sul- 
phate (filter alum) and the use of an inferior 
quality or none at all reduced the efficiency of 
those plants where coagulation and settling of 
the water prior to filtration were required. 

The larger waterworks installations included 
laboratories, and the treatment processes were 
operated under laboratory control. Following 
the outbreak of the war, replacement of equip- 


ment and apparatus and procurement of ma- 
terial necessary for properly preparing bac- 
terial media became increasingly difficult. This 
together with other factors tended to reduce the 
quality and quantity of laboratory work. The 
absence of complete and reliable records makes 
it difficult to determine the probable safety of 
the water for human consumption prior to and 
during the attack period. In general, however, 
the quality of the water delivered from the 
treatment plants during the period following 
the bombings was probably about the same as 
that during 1944. 


Aecording to the records available, the num- 
ber of public water systems in Japan totaled 
645, serving approximately 40 percent of the 
population. Of this number 142 were systems 
for cities with population in excess of 30,000. 
Information on 97 of the 142 cities showed that 
21 obtained their water supplies from wells or 
springs, and 76 from rivers, lakes, impounding 
reservoirs, or infiltration galleries and wells in 
the river bed. Less complete information is 
available on the extent and type of water treat- 
ment in the several cities. It is probable that 
the supplies from surface and infiltration gal- 
lery sources were filtered prior to use. This is 
known to have been the case in 57 cities, slow 
sand filtration being the method used in 49, 
rapid sand filtration in two and both methods 
in six. Both types of treatment were also em- 
ployed in some of the cities which obtained their 
supplies from wells and springs. For the most 
part, slow sand filters were not covered (Fig- 
ures 14 and 15). 

Potable water standards, both chemical and 
bacteriological, had been promulgated by the 
national government and by the Japanese Water 
Works Association. Standard methods of ex- 
amination of water had also been established 
by both agencies. These methods did not differ 
greatly from those set forth in the earlier edi- 
tions of the Standard Methods of Water Exam- 
ination, American Public Health Association. 

The bacterial standard for drinking water 
established by the Japanese Water Works Asso- 
ciation was as follows: 

(1) Cultured in nutrient agar base for 
48 hours-at 20°-22° C., bacterial count 
must be less than 100 per milliliter of 
water; or at 37° C., for 24 hours the count 
must be less than 50 per milliliter. 
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FIGuRE 14.—Slow sand filter dewatered, showing type of construction. 


FIGURE 15. Slow sand filter in operation. 


(2) Examination of 1 milliliter in Endo 
culture medium produces a negative reac- 
tion. 

(8) Coliform organisms negative in 10 
milliliters of water. The national standards 
do not provide for the bacterial count on 
nutrient agar incubated at 37° C., for 24 
hours. 


Some cities had adopted the national stand- 
ards while others followed the Water Works 
Association standards. It is understood that 
either was considered official. 


The general appearance of the laboratories 
visited was disappointing. They were dingy, 
cluttered with equipment and far from what 
would be expected of a well-operated laboratory. 
Usually laboratory report forms were adequate, 
but the lack of complete records covering the 
period prior to and following the bombings 
raised some question as to whether or not rou- 
tine examinations were carried on during those 
periods. 

It appeared to be customary in the larger 
cities at least, to install the water distribution 
system in two or more independent parts and 
to operate each as a distinct entity. In general, 
however, these systems were interconnected 
- through valved connections. Where more than 
one source of water was developed each served 
a separate tributary system. The installation of 
independant systems serving different sections 
of a city may have been for the purpose of 
earthquake protection, but this type of installa- 
tion should have been equally efficacious in case 
of bombing by high explosives. The normal 
daily per capita consumption of water in the 
larger cities ranged from 40 to 60 gallons. This 
relatively low amount was due in part to the 
lack of flush toilets as indicated by the official 
reports for 1938 which gave the total number 
of flush toilets in Japan as 103,161 (of which 
63,518, or 62 percent, were in Tokyo) and to the 
use of water from shallow wells to supplement 
the public supply, probably as an economy 
measure. 


Public Water Supplies of Five Leading Cities 


Tokyo—The water demand of Tokyo, exclu- 
sive of the areas annexed in 1943, has increased 
to such an extent that numerous sources have 
been developed and treatment plants con- 
structed from time to time. Since the system of 


each development or treatment plant consti- 
tuted a separate entity independent of other 
systems, except for the valved interconnections, 
the water system as a whole presented a some- 
what complicated picture. In all there were 17 
systems each with its own name. 


Sixty-eight percent of the water supply was 
from the Tama River and infiltration galleries 
in the river bed; 29 percent was obtained from 
the Edo River; and 3 percent of the supply was 
drawn from numerous well developments 
(Table 86). 


TABLE 86.—Source, type of treatment and capacity of 
various water systems 


Type of plant treatment 
| Capacity 
| of plant 
System Source of water Slow | Rapid | (gallons 
sand | sand | Chlori- | per day) 
units | units | nation 
Baba i es a 2 Yes____| 63,471,144 
Yodob-shi_______- Tama Rivers. 50s. scene AON os oe Yes_.__| 63,471,144 
OMAGse So =o Tama River and wells______ (| aa ee Yes_._.| 3,291,680 
Kinute-Kami_____ Tama River infiltration ____ i oe Yes____| 22,038,456 
ania @ Wal = = 4 oi ee ee dt 10 14 | Yes____| 27,548,400 
Chota 3253s Pama Rivers o.20s. YH ae ele Vese oo eae 
Kanamachi______ Bidar Bryer errs oe Ss 12 34 | Yes____| 83,477,496 
Yoyohata or Artesian welleste-8 302 Wee | 3 | Yes__._| 2,845,920 
Sekiyama. 
Suginami__....._| Shallow wells____________- a Ee rare Yes__._| 2,465,496 
Yaguehi._-__-._- 1 Deep wellar tos 0 ie eee ee) Yes....| 784,712 
Eight individual | Deep wells___-....__.____- te ene Yes_.._| 2,112,000 
wells systems. 
ROAR ROE eS ee a as eens ee ee eS ee 271,456,448 


While the design capacity of these plants as 
a whole was given as 284 million gallons per 
day, the daily output in 1944 was 315 million 
gallons or 11 percent above the designed ca- 
pacity. This is not significant from the stand- 
point of operation since the character of the 
water and type of treatment would permit such 
an overload. It is significant, however, from the 
standpoint of supply since it indicates the need 
for an additional quantity of water or for addi- 
tional plant capacity. Extensions to the system, 
with additional plant capacity of 127 million 
gallons per day, had already been planned. 

Control over plant operation was through 
laboratories at the larger installations. The 
Hygienic Laboratory of the Ministry of Health 
and Social Affairs also examined the plant 
effluents at 1- to 2-week intervals and occasion- 
ally examined samples of water from the dis- 
tribution systems. , 

During the war a shortage of chemicals inter- 
fered with efficient operation of the treatment 
plants to such an extent that more than half the 
time the plants were operated without chemi- 
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FIGURE 16. Portable emergency filter for supplying drin‘:ing water. 


FIGURE 17. Portable emergency filter showing filter plates. 


cals. This undoubtedly caused deterioration in 
the quality of the water, particularly the supply 
from these plants having the rapid sand treat- 
ment process. 

The distribution systems extended to prac- 
tically all parts of the city and supplied water 
to 900,000 households or 90 percent of those 
within the area served. The average daily con- 
sumption prior to the air raids varied between 
50 to 60 gallons per capita. 

The Water Department took definite steps to 
supply drinking water in case the public supply 
failed because of bomb damage. Property own- 
ers were urged to sink additional shallow wells, 
with the city paying 75 percent of the cost. 

The number of wells sunk and equipped with 
pumps totaled 3,802. Small vials of chloride of 
lime were distributed to the householders for 
disinfecting the water from shallow wells if its 
use became necessary. They were also provided 
210 wooden tanks with a capacity of 660 gallons 
each, along with 20 trucks for their transporta- 
tion. No provision for disinfection of the water 
to be transported was made. Eight mobile filter 
units were built and their efficiency checked for 
the various surface and well waters throughout 
the city. Each of these units had a capacity of 
10,560 gallons per hour. Chlorination of the 
effluent was not provided (Figures 16 and 17). 

Due to the character of the bombing, how- 
ever, these emergency measures were not used. 
One hundred and forty-eight of the wooden 
tanks were destroyed in the air raids. 

Yokohama—The Yokohama public water sup- 
ply was derived from two sources to the west 
of the city—the Doshi River, and infiltration 
galleries in the bed of the Sagami River. 


The water from the Doshi River was coagu- 
lated and settled in a plant near the source and 
then flowed by gravity to the filtration plant 
near the city. The yield from this supply was 
stated to be 45.6 million gallons per day. The 
water from the infiltration galleries was 
pumped to an equalizing and pressure reducing 
reservoir at Kawai where it was mixed with the 
water from the Doshi River. The yield of the 
infiltration galleries was given as 38.8 million 
gallons per day. 

The water supply of Atsugi was taken from 
the equalizing reservoir at Kawai and treated 
in a small, slow sand filter plant of 0.5 million 
gallons per day capacity. 


The treatment plant for the city supply con- 
sisted of two units, one a slow sand filter in- 
stallation of eight filters with a combined 
capacity of 34 million gallons per day, and the 
other a rapid sand installation with 12 filter 
units which had the same combined capacity as 
the slow sand plant. The equipment for post- 
chlorination had a total capacity of 265 pounds 
of chlorine per day. A laboratory constituted a 
part of the treatment plant. As in the case of 
other water-works, the shortage of chlorine and 
coagulating chemicals interfered with efficient 
operation of the treatment plant. Based on the 
average consumption of water in 1944 the treat- 
ment plant was operated close to its designed 
capacity. 

The distribution system was not accessible to 
the entire population of the city, but supplied 
156,398 households or 73 percent of the popu- 
lation. 

In order to provide an emergency supply of 
water for drinking and firefighting purposes, 
200 covered concrete tanks with capacities 
ranging from 10,600 to 26,000 gallons each were 
constructed in the more densely populated sec- 
tions of the city. These tanks were filled with 
city water. Due to the type of air raids no use 
of these emergency supplies was possible, and 
the existing local wells were depended upon for 
emergency supplies. 

Osaka—The Osaka water supply was ob- 
tained from the Yodo River near the upper 
limits of the city. It is estimated that the popu- 
lation of the drainage area, including the city 
of Kyoto, was approximately 1.7 million. About 
10 percent of the drainage area was under cul- 
tivation. 

No raw sewage was discharged directly into 
the river, but treated sewage. was discharged 
into one of its branches at Kyoto. 

The river water had an average turbidity of 
10 parts per million, and a hardness which 
varied between 20 and 40 parts per million. The 
bacterial content of the water varied from 200 
to 300 per milliliter in the winter to 7,000 to 
8,000 in the summer (plate count, 46 hours at 
22. G.); 

The water was treated in three independent 
filter plants, two rapid sand and one slow sand, 
all located in the same area and administered 
as a unit. The water flowed from the river in- 
takes to presettling basins from which it was 


27, 


pumped to the filtration units. All water was 
coagulated and settled prior to filtration. The 
slow sand filtration plant consisted of three 
chemical houses, 10 settling basins having a 
capacity of 61 million gallons, and 24 open filter 
beds with a combined capacity of 101 million 
gallons per day. Each rapid sand filtration plant 
was a complete unit in itself; Plant No. 1 had 
a capacity of 30 million gallons per day and 
Plant No. 2 had a capacity of 92 million gallons. 
Post-chlorination was provided through five 
stations having a combined capacity of 966 
pounds of liquid chlorine per day. One station 
was equipped with an ammoniator having a 
capacity of 18 pounds of ammonia per day. 


The treated water was discharged into 10 
covered, clear water basins which had a com- 
bined capacity of 41 million gallons from which 
it was pumped to the distribution system. 


A chemical and bacteriological laboratory 
was located at the treatment plant. During the 
war this plant suffered a shortage of chemicals 
and the coagulating chemicals available were of 
poor quality. However, there was no informa- 
tion indicating that the plant had been entirely 
without chemicals during the war. The coagu- 
lating chemical dosage ranged from 10 to 50 
parts per million depending upon the character 
of the river water. The filtered water received 
a chlorine dosage of 0.3 parts per million which 
provided a residual of 0.05 to 0.1 parts after 
eight hours contact. The average 37° C., bac- 
terial count of the water as delivered to the 
distribution system was stated to be 10 per 
milliliter. : 

The distribution system was in three distinct 
parts with valved-off interconnections. Each 
had a high-duty pumping plant. Except for six 
pumps in one station, all the pumps were elec- 
trically powered. The systems operate on a 
direct pump pressure of 78 pounds per square 
inch. All parts of the city were accessible to the 
systems which supplied 650,000 households 
with a population of approximately three mil- 
lion prior to the air attacks. 

The capacity of the waterworks was 227 
million gallons per day and the consumption 
prior to the air raids was 161 millions gallons 
per day or about 50 gallons per capita. 

Kobe—this city’s water came from three im- 
pounding reservoirs located north and north- 
east of the city and from the Hashin Associated 
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Water Works which obtains its water from the 
Yodo River just below the intake of the Osaka 
supply. 

The water from each of the three reservoirs 
was treated by either slow sand or rapid sand 
filtration. The Yodo River water was treated in 
a slow sand filtration plant located in Amaga- 
saki. The effluent of all plants was normally 
chlorinated., The treatment plants are sup- 
posedly under laboratory control. 

The city-owned distribution system was in 
three parts, and each was supplied by its re- 
spective reservoir and treatment plant. The 
Hashin system was stated to supply about 20 
percent of the population in the area adjacent 
to Nishimamiya. 

The daily consumption prior to the bombing 
was 58 million gallons or about 58 gallons per 
capita. The information available indicated that 
the supply was inadequate for the needs of the 
city. 

Nagoya—The main source of the Nagoya 
water supply was Kiso River, northwest of the 
city. This source is supplemented by deep wells. 
The water was treated in a slow sand filtration 
plant with a capacity of 80 million gallons per 
day. Post-chlorination normally was practiced. 


Bomb Damage 


Eighty of the 94 cities subjected to various 
degrees of bombing had public water supplies. 
Information on the public water supply status 
of the 141 towns bombed was not available. 

Bomb damage to water treatment plants of 
the five large cities was not sufficient to inter- 
fere with their continued operation. The main 
pumping installations likewise escaped major 
damage, although in some instances power fail- 
ure interfered with continuous operation. Boos- 
ter stations in the target areas generally were 
put out of service. 

The principal damage was to the distribution 
systems. The destruction of mains and laterals 
was roughly proportional to the quantity of 
high-explosive bombs dropped. According to 
waterworks officials, breaks in mains and later- 
als were repaired within a reasonably short 
time. In repairing these broken mains an at- 
tempt was made to disinfect them with chlorine 
or chlorine compounds before restoring them to 
service. The usual procedure was to flush until 
the water came clear. Incendiary bombing had 


Figure 18. Flush fire hydrant used to supply domestic water. 


Figure 19. Leaking service pipe. 
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little effect on underground structures, but the 
destruction of buildings by both types of bombs 
caused the breaking or at least the leaking, of 
building service pipes. The closing of these 
service pipes presented a problem due to their 
number, the difficulty in finding cut-off cocks, 
and the lack of manpower. Delay in eliminating 
loss of water through these leaky service pipes, 
as well as other water losses from undetected 
leaks in mains, necessitated the pumping and 
treatment of a supply of water about equal to 
that required prior to the bombing, despite the 
sharp reduction in the number of people served. 

This continued leakage and the destruction of 
booster pump stations brought about reduced 
and varying water pressures in the systems. 
This situation not only affected the continuity 
of supply in many sections but also introduced 
a serious health hazard by creating the pos- 
sibility of backflow, and contamination of the 
water in the systems. At the time of the survey 
the work of eliminating water losses had been 
only partly accomplished and several months 
would have been required to complete the work. 
Until this work has been completed and proper 
maintenance of the systems restored, the health 
hazard will continue and may be accentuated as 
evacuees return and erect temporary abodes in 
the devastated areas (Figure 18). Procurement 
of increasing supplies of chlorine to enable 
heavy chlorination of the water entering the 
systems may reduce the hazard to some extent. 

The disruption of the distribution systems 
with the possibility of contaminated water 
nullifies the use of filter plant laboratory rec- 
ords in judging the quality of the water deliv- 
ered to the consumer. The lack of information 
on the quality of the water delivered during the 
critical period made it impossible to judge the 
extent to which bombing caused conditions that 
affected the quality. 

Increases in dysentery and typhoid fever at 
Kobe and Nagoya and an increase in typhoid 
- fever at Yokohama in the months following the 
air raids were of such nature as to implicate 
the public water supply in part, if not wholly. 
Up to the time of the survey Tokyo and Osaka 
showed no abnormal increase in the prevalence 
of these diseases over that of the previous 4 
years. 


Effect of Bombing on Certain 
Public Water Supplies 
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T okyo—High-explosive bombing damaged in- 
takes and conduits to treatment plants at eight 
places and put out of service five slow sand filter 
units at one treatment plant. Incendiary bomb- 
ing damaged one well development sufficiently 
to throw it out of service and caused severe 
damage at another. While these damages some- 
what reduced the over-all capacity of the sup- 
ply, they did not interfere with the delivery of 
water to the city. 

During the various raids, high-explosive 
bombs caused 381 breaks in the mains of the 
distribution system. The majority were in 
smaller mains, although a few of the larger 
mains were broken. The largest main broken 
was 32 inches in diameter. 

As a result of the raids and particularly those 
of 9 March and 29 May 1945, 555,800 house 
service pipes, between 60 and 70 percent of the 
total in the city, were left in a leaky condition. 
The loss of water from these leaking services 
was sufficient to reduce the water pressure in 
the system in many sections and to suspend 
service entirely in some. Despite the efforts of 
the water department only about one-third of 
these service pipes had been shut off at the time 
of the survey (Figure 19). 

During the latter part of October 1945 the 
consumption of water, or rather the demands 
upon the procuring and treatment works, was 
306 million gallons per day. This was only 
slightly less than the requirements prior to the 
bombing, notwithstanding a 60- to 70-percent 
reduction in the actual number of consumers. 

According to statements made by waterworks 
officials, laboratory control over treatment plant 
operations was maintained throughout the 
bombing period, and there was not deteriora- 
tion in the quality of the water delivered by 
the plants during that period. 

Laboratory results from the several treat- 
ment plants for June and July 1945 indicated 
that the average number of bacteria in the 
treated water was well within the standard of 
50 per milliliter. Coliform organisms were re- 
ported as absent in 10 milliliter amounts of. 
treated water at all plants in June, and at all 
except the Tomagawa and Komae plants in July 
when the average was two and three, respec- 
tively. With one exception the plant effluents 
showed no residual chlorine during June, 


Little information was available as to the 


quality of the water delivered to the consumer 
during the period while the city was under at- 
tack and immediately following. A few samples 
were collected from the distribution system and 
examined in the Toyko Hygienic Laboratory. 
The results of these examinations are shown in 
Table 87. 

The number of samples examined was not 
sufficient to permit one to judge the quality of 
the water delivered to the consumer. However, 
the results of the examination in April, May 
and October 1945 would indicate that the qual- 
ity of the water varied considerably and at 
times was below standard. Information from 
waterworks officials indicated that coliform or- 
ganisms were present in the filtered water » 
during the war when chemicals for coagulation 
and disinfection were not available. 


Yokohama—The bombing caused some inter- 
ference with power sources but did not greatly 
interfere with the continuity of the water sup- 
ply at Yokohama. 

Distribution mains were broken in 86 places 
but supposedly were promptly repaired. Fifty- 
nine of the breaks were in 4-inch pipes and the 
remainder were in mains 6 to 28 inches in 
diameter. Two high-pressure pumps in the sys- 
tem were also damaged. 

Of the building service lines, 108,693, or 70 
percent of the total, were broken and to a large 
extent still remained broken at the time of the 
survey, causing great loss of water and varying 
water pressures in the mains. These conditions 
offered opportunities for contamination of the 
supply through backflow. 

Interruption in power and the necessary re- 
pairs to pumping equipment at booster stations 
have interrupted service to the higher areas of 
the city for varying periods of time since the 
air attacks. This interruption of service accen- 


tuated the possibility of backflow due to alter- 
nately filling and emptying of mains. The 
amount of water delivered to the distribution 
system increased after the bombing and reached 
70 million gallons per day in October 1945. This 
exceeded the rated capacity of the treatment 
plant. 

Typhoid fever records indicated a consider- 
able increase in the prevalence of that disease 
which abruptly reached a peak in September 
1945 and subsequently followed by a sharp de- 
cline. Water might well have been a factor in 
the increase. 

Limited laboratory records for July and 
August 1945 indicate that the total bacteria per 
milliliter was well within the standard, but 
there were no records available of the examina- 
tion for presence of coliform organisms. On the 
days the samples were taken the plant effluent 


- contained no residual chlorine. Six samples col- 


lected from the distribution system in the area 
of interest to the Occupational Forces and ex- 
amined in November 1945 indicated that the 
water at that time was potable and the residual 
chlorine ranged from 0.1 to 0.35 parts per mil- 
lion. These results are not indicative of the 
quality of the water in other sections of the 
system nor of conditions occurring after the 
attack. 

It is questionable if the quality of the water 
nearer the periphery of the system was satis- 
factory because of the possibility of backflow 
due to fluctuating pressure in this area. 


Osaka—The raid of 14 March 1945, burned a 
water department power plant but apparently 
did not effect the continuity of the supply to the 
city. Likewise the raid of 6 June 1945 damaged 
two of the settling basins of the slow sand filter 
plant without affecting plant operation. Power 
failure following this raid caused a complete 


TABLE 87.—Results of examination of water samples collected from the water distribution system 


1944 
Noy. | Dec 
Dabber Gr salliplen Oxammined ~~ o22 0-2. oe ae 2 2 
Number of bacteria per milliliter developing on agar medium 
incubated 48 hours at 22° C: 
MGS TT PSB RS SSE ee eae hee eee ro aie ees ten ene Se 5 5 
MIMIMIIEM Metre Some eae Sasdan sla cS nbs. ere oo bss ana 5 4 
Joh TRY pe ES I ec el or ee a a a 5 4 
Coliform organisms per 10 milliliters of water: 
CES iG Cis) co Re SRS oo a ae ae oe a ee 0 0 
Negative coils SSRs See ee a ee ene e ee ae 2 2 
PercenwoOrsamiples positives ce. Joos ti leek 0 0 


Source: Tokyo Hygienic Laboratory. 


Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept. | Oct. 


2 2 0} 23 18 0 0 0 2 21 
16 eye Ste 42 25 el Bee Sawer eae a | 6 | 199 
4 tbesceatn 1 7 NR UR as el eee 5 1 
10 Guetsesss 9 YN es ee ee | ane ea Bere ge 6 62 
0 On Reese 2 hl OS Sok eeepc! ik ee 0 3 
2 Dt ie ee 21 Lif See eee a eneseege ennai S 2 8 
0 OrpsaSstes 9.5 pRB Ee Ne fey oS ara d poe a sa 0 16.6 


cessation of water service to the city for a 
.period of 6 days. 

The several bombings caused damage to 19 
of the larger and 300 of the smaller mains in 
the distribution system. Repairs to these were 
stated to have been completed in November 
1945. 

Damage to building service pipes was exces- 

sive and little had been done toward their re- 
pair or discontinuance at the time of the survey. 
It was reported that 30,000 of these were dam- 
aged or leaking. This number was much less 
than in the other cities and was believed to be 
grossly underestimated. As in other cities these 
damaged service pipes presented an opportu- 
nity for contamination of the supply through 
backflow. 
_ According to the waterworks officials the 
amount of water pumped to the system at the 
time of the survey was only 10 percent less than 
that prior to the air raids, notwithstanding a 
60 percent reduction in service. This would not 
indicate that leakage was excessive. 

It was claimed that there was no deteriora- 
tion in the quality of the water delivered to the 
system after the attacks. No records regarding 
the character of the water delivered to the con- 
sumer were available. 

Beginning in October 1945, samples of water 
from 11 points in the distribution system were 
examined daily and reports were made to the 
Occupation Forces. The results of these exami- 
nations indicated that, with a few exceptions at 
one station, the water met the bacterial quality 
standards. Residual chlorine of 0.01 to 0.03 
parts per million was present in all samples. 

Records of the occurrence of typhoid fever 
and dysentery following the bombing did not 
appear to implicate water as a factor. 

Kobe—There was great damage to the dis- 
tribution system, particularly to the building 
service pipes. Five booster stations were de- 
stroyed, with cessation of water service to the 
sections supplied by them. That portion of the 
city supplied by the Hashin system was without 
water because of the destruction of the main 
feed line. 

The amount of water delivered to the distri- 
bution system after the air raids was only about 
13 percent less than before, indicating that 
leakage was extensive. At the time of the survey 
it was reported that about half of the city was 
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on rationed water, which was turned into the 
mains for a limited period twice a day. This 
method of rationing, with the existence of leaks 
in mains and service pipes, presented ideal con- 
ditions for contamination of the water within 
the system. Under the existing conditions the 
typhoid fever outbreak following the bombings 
could be attributed, in part at least, to water. 


Nagoya—Less information was available for 
Nagoya than for any other of the large cities. 
It was known that there were 60 breaks in the 
larger mains and 800 in the smaller mains of 
the distribution system, and that five times be- 
tween December 1944 and April 1945 the water 
supply was completely off for 3 to 17 days. Since 
nearly 120,000 buildings were destroyed, dam- 
aged and leaky service pipes existed in large 
numbers. Under these conditions water may 
well have been the agent responsible for the 
epidemic of dysentery and typhoid that occurred 
after the air attacks. 


Private Water Supplies 


Ground water at shallow depths appeared to 
have been abundant throughout Japan and was 
the source of water supply for the inhabitants 
of communities without public supply as well as 
for the rural areas. 

Shallow wells abounded in all the cities with 
public water supplies, and the water from these 
wells was used to a considerable extent to sup- 
plement the public supply and as an emergency 
supply. 

These wells naturally vary in depth, depend- 
ing upon location, but in general fall within a 
depth range of 15 to 30 feet. 

Driven wells with pumps predominated 
among the wells in the larger cities, particularly 
where water is obtainable at shallow depths. 
Dug wells were substantially constructed, with 
masonry lining which extended above the 
ground to a height of about 40 inches. These 
wells were equipped with pumps or had open 
tops and dippers (Figure 20). Both types ap- 
peared to be reasonably well protected from 
surface drainage, but their location in thickly 
built-up areas and in close proximity to privies 
and drains makes the bacterial quality of the 
water questionable. 

The physical and chemical characteristics of 
well water in the flat areas of the cities near 
the sea was much less satisfactory for domestic 
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Figure 20. Typical dug well. 
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purposes than was the water from the public 
supply. The hardness was greater, as may have 
been the content of other chemical constituents, 
particularly iron; a factor of considerable im- 
portance where tea is a universal beverage. 


Economy seemed to have been the only rea- 
son for the continued use of well water where 
a public supply was available. Information from 
63 cities which had public water supplies indi- 
cated an average of one well for each six house- 
holds. 

In addition to the shallow wells, deeper wells 
had been sunk for use of the larger buildings 
in the cities. Water from these wells was used 
as a standby in case of failure or lowered water 
pressure in the public supply. It was under- 
stood that in some of the taller buildings these 
wells supplied water to the upper stories not 
reached by the public supply under normal main 
pressures. 

‘Little could be learned as to the chemical or 
bacterial characteristics of water from these 
deep wells. Information on the number of wells 
in five large cities prior to the air raids is shown 
in Table 88. 


TABLE 88.—Number of private wells and population per 
well in 5 large cities 


Number Average 
Place wells population 

reported per well 
PROM Oonee = ols) Pe De ea ea et ot peng ie 250, 000 26 
Osrlnn rents peo. tS Bye ope Ra eee eh eee 50, 000 58 
MORON SMNGs 225 2 eh ate eens Sere ia 15, 865 69 
BV OUO Ree fakes ae ae seer wee pee 120, 000 39 
WSOWe mise Meru scl sy aa eee ee ee ne 23, 545 43 


Source: 16th Annual Report, Tokyo Hygienic Laboratory, 1939. 


In 1939 investigations covering location, type 
and construction of wells, together with labora- 
tory examination of the water were undertaken 
in Tokyo, Osaka, and Kobe. A similar investi- 
gation was carried on in Yokohama at about 
the same time. The results of the investigation 
in Tokyo were published in the 16th Annual 
Report, Tokyo Hygienic Laboratory, Ministry 
of Health and Social Affairs, 1939. This report 
also included some information on the investi- 
gations in Kobe and Osaka. 

Health officials in Tokyo stated that the in- 
vestigation was undertaken because of the pos- 
sibility of a water shortage due to the drought 
conditions existing in 1939. This may have been 
the reason in part, but the real reason given in 


the report was “From the standpoint of air de- 
fense, epidemic control, maintenance of health 
and fire protection, an investigation of all public 
and private well water within the city was in- 
dispensable.” The number of wells located and 
reported in Tokyo was 179,986, and in Kobe, 
23,545. No figure was given for Osaka. 

The laboratory examinations of the water in 
the Tokyo investigation were confined to the 
physical and chemical characteristics, without 
bacteriological examination. Location, construc- 
tion and sanitary protection were also con- 
sidered in determining the safety of the water. 

The Osaka standards were similar to those 
used at Tokyo except that the number of bac- 
teria per milliliter of water was set at 100 and 
the number of red colonies developing in Endo 
medium at 0 per milliliter. These standards 
were probably used at Kobe also. 

The results of the examination are shown in 
Table 89. 


TABLE 89.—Comparative percentages of results of well 
water quality—Tokyo, Osaka and Kobe 


Suitable After— 
Unharm- Unsuita- | Miscel- 
Suitable ful Filter- Boiling ble laneous 
ing Boiling and 
filtering 

Tokyo !______ 20.5 53.8 10.9 6.9 6.5 0.9 0.9 
Osaka. =. =- = a 1.0 AOS ol ecaSoes 11.0 GisSiieeneeee 
AKiGpe ss cae 2.4 Wee oS Eee a 1654 cece 69.4 joo oe 


1 Bacteriological examination not made. 


The standards used at Yokohama differed 
slightly from those in the other three cities. 
These standards permitted a bacterial content 
of 300 per milliliter of water. Results of exami- 
nations of the water of 15,865 wells showed 
10,940 potable, a number which leads one to 
believe that the bacterial examination was not 
considered. 

Examination of the water from some 6,000 
wells in Kyoto in 1943 showed that 30 percent 
had a bacterial content of less than 100 per 
milliliter and were approved for use without 
treatment. It may be assumed that the water 
from wells in the Kyoto area would be of some- 
what better quality than that from wells located 
in the low coastal areas of the other cities. 

The universal habit of drinking tea, which 
requires boiled water, the minimum use of cold 
water as a beverage, and the cooking of most 
foods, probably safeguard the users of well 


water to some extent from diseases that may be 
transmitted by water. Nowithstanding these 
habits, the use of water for drinking and culi- 
nary purposes from shallow wells located in 
thickly populated areas cannot be considered 
good hygienic practice. The bomb damage to 
water distribution systems, which had caused 
lowered and varying water pressures, had 
forced a considerable percentage of the urban 
population remaining in the cities to resort to 
wells for their water. The extent to which this 
may have influenced health conditions was not 
possible to evaluate. However, it should be con- 
sidered as one of the health hazards created by 
the bombing. 


SEW AGE COLLECTION 
AND DISPOSAL 


Before attempting to evaluate the effects of 
bomb damage to sewerage systems upon the 
public health one must realize that the disposal 
of human excreta in Japan differs from the 
practice in the United States. The Japanese 
value this material highly as a fertilizer and 
for many years they have maintained systems 
for its collection and disposal in all cities, towns 
and villages. Where sewerage systems have 
been installed they are primarily for the pur- 
pose of draining the land of foul water such 
as street run-off, laundry wastes and wash 
water. Fecal material is deposited in separate 
pits or night soil receptacles from which it is 
removed periodically and transported to = 
areas. 

This widespread custom of salvaging human 
excreta has had an important bearing upon 
sewage disposal as an item in environmental 
sanitation. First, it has necessitated the main- 
‘tenance of a considerable amount of equipment 
and manpower for its disposal and, second, it 
has lessened the need of installing the western 
type of sewerage system which conveys both 
liquid and fecal solids. 


Night Soil Collection and Disposal ~ 


The common type of toilet (Benjo) in Japan 
consisted of a low porcelain or enamel “squat” 
bowl! mounted over a receptacle for the wastes 
(Figures 21 and 22). The receptacle was usu- 
ally a vitrified clay jar or tub 18 to 24 inches 
in diameter and 20 to 30 inches deep, or, as was 
often the case, a pit lined with wood, masonry, 


or concrete. In the lower class homes, the bowl 
was omitted, leaving only a slot cut into the 
platform over the receptacle (Figure 23). In 
more pretentious homes, a urinal was often 
installed in a separate compartment of the 
toilet room. Very few flush toilets had been in- 
stalled and practically all of these were in the 
modern buildings of the larger cities. Most flush 
toilets were directly connected with the city 
sewer, but in quite a few cases, these toilets 
discharged into a night soil receptacle that had 
an overflow connected to the sewer. 


Throughout Japan in 1938 there were only 
about 84,000 flush toilets connected with city 
sewers, and more than 90 percent of these were 
in Tokyo and Nagoya. In addition, at that time, 
there were about 19,000 flush toilets connected 
to individual sewage disposal systems consist- 
ing of septic tanks with or without soil absorp- 
tion fields, however most of these were also in 
those two cities. Apparently this type toilet was 
becoming increasingly popular in the years pre- 
ceeding the war as reports from Tokyo indicate 
that there were 76,730 flush toilets in that city . 
alone by the end of 1941. After the bombing 
attacks this number had decreased to 39,110 
because of the destruction of buildings i in which 
they were installed. 


The human excreta or night soil was removed 
from the receptacle at various intervals depend- 
ing on local conditions, usually every 2 weeks. 
In the outlying areas of the city farmers col- 
lected the material and transported it to their 
land in wooden pails commonly called “honey 
buckets” by the Americans. Horse or ox-drawn 
wagons were the usual means of conveyance, 
although sometimes the carts were manually 
pulled and in some cases the pails were strapped 
onto oxen or horses (Figure 24). The pails were 
covered and generally appeared to have been 
kept quite clean. However, there was usually 
no question as to their contents due to the offen- 
sive odor. 


In the more densely populated areas of the 
cities where the length of haul made it imprac- 
tical for the farmers to collect the material, the 
collectors were made by the city or by licensed 
“merchants” under city supervision. Here also 
wooden pails were used and the material was 
transported by horse carts or trucks either to 
farmlands outside the city or to the dock areas 
where it was loaded onto barges for shipment 
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FIGURE 22. Vitrified china, squat type, toilet bowl with foot-operated flushing 
device, installed in modern office building, Tokyo. 


FIGURE 23. Outdoor toilet consisting of slotted platform 


over earth pit housed in temporary wooden building. 
Tokyo bombed area. 


FIGURE 21. Japanese toilet (Benjo) consisting of urinal 
and “squat”? bowl mounted over a pit, housed’ in tem- 
porary building. Tokyo bombed area. 


to rural areas or disposal at sea (Figure 25). 
In most cases the householder was required to 
pay for the removal of the material. At Tokyo, 
the charge was 50 sen (about 3 cents, post-war 
exchange rate) for each pail of 20 liters re- 
moved. . 

' Some conception of the amount of night soil 
collected and the equipment required may be 
obtained from the situation at Tokyo. Before 
the war, more than one and one-quarter million 
gallons of night soil were removed daily from a 
total of 1,025,025 houses within the city. During 
the war the collection schedules were reduced 
somewhat due to the increased demand for the 
material by home gardeners and the lack of fuel 
and manpower for operation of motor and other 
vehicles. Consequently, just before the city was 
bombed, collections were being made from a 
total of 892,650 houses and the amount removed 
was slightly less than one and one-quarter mil- 
lion gallons per day (about 14, gallon per person 
per day). This latter schedule required a fleet 
of 88 motor vehicles and 872 trailers manned 


by 83 drivers, 83 assistants, and 864 collectors. 
In addition, a total of 109 boats, tugs and barges 
with crews totaling 130 men was maintained to 
transport the material to rural areas or other 
points of disposal. 


Japanese health officials long have been con- 
cerned about the danger of disease infection 
from the use of human excreta as fertilizer. In 
December 1927, the results of a study on the 
bacteriological and parasitological aspects of 
night soil disposal were published in the Journal 
of the Public Health Association of Japan. The 
conclusion of this study was that “in order to 
make night soil safe from the danger of becom- 
ing the transmitting medium of various dis- 
eases by simply keeping it in a receptacle, it 
will take from 1 to 3 months, and that the night 
soil kept in winter becomes sterilized in April 
and May of the following year.” 

As a result of this study a new type of privy 
for home installation was devised with a suffi- 
cient capacity for holding the excreta for a 
period of about 100 days and with baffles so 
arranged that it was difficult to remove the 
material before the expiration of that time. The 
baffles were also purported to be effective in 
preventing bacteria and parasitic eggs from 
reaching the last compartment from which the 
material is removed (Figure 26). 

This type of privy vault, with a capacity of 
about 1,000 liters for a family of 10 persons 
was advocated by the Bureau of Sanitation, 
Ministry of Health, and it was stated that “in 
some villages all the houses have replaced or 
are replacing the night-soil jars hitherto in use 
with our privies.” ““The local governments have 
adopted the policy of granting a fixed subsidy 
to those who construct the privy equipped with 
our improved receptacles. Although the actual 
number of installations of this type of privy 
could not be ascertained at the time of the sur- 
vey, information from various sources indicated 
that there were not many. 


During the war, prior to the bombing at- 
tacks, there was an increased demand for night 
soil as fertilizer because of the shortage of 
commercial fertilizer and the increase in the 
number of home gardens. Government officials 
advocated these ‘war gardens” and further 
advocated the use of night soil as fertilizer. In 
ordinary times the material taken to the farm 
areas was sometimes stored in concrete-lined 
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FIGURE 24. Transporting night soil in wooden buckets by ox. 


FIGURE 25. Night soil being loaded onto barges for disposal at sea or 
transportation to farmlands. 
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FIGURE 27. Temporary wooden dwellings erected on bombed area 


FIGURE 28. Temporary public toilet erected on bombed 
area of Tokyo. 


pits before using, but with the increased de- 
mand for the material both by the farmer and 
the city gardener, much of the material was 
used fresh from the toilet pit without under- 
going the recommended, period of 3 months 
digestion. 


War Damages to Night Soil Disposal 

As a result of the war, city collection and 
disposal of night soil was disrupted even before 
the aerial attacks began. The first effects were 
upon maintenance and operation of the equip- 
ment. As the supply of gasoline and fuel oil 
became scarce, it was necessary to reduce the 
number of motor trucks and boats used to trans- 
port the material. Householders made arrange- 
ments through ‘neighborhood associations” 
with farmers or other laborers for disposal of 
the wastes, but this service was not entirely 
satisfactory as the contractor or licensed col- 
lector also had difficulty with equipment and 
labor. 

One of the city officials at Tokyo described 
the condition in that city as follows: “With the 
scarcity of materials and labor in wartime, the 
capital’s scavenger service had suffered a re- 
markable weakening due to the irregular dis- 
posal of night soil by the neighborhood asso- 
ciations, the interruption of drainage mainte- 
nance and refuse collection, the cessation of 
factory trash burning, the decreased frequency 
of night soil and trash collections, and other 
such wartime blows to scavenger work.” 

After the aerial attacks began the situation 
became much worse. In the bombed cities there 
were heavy losses of collection equipment and 
- available labor forces, which necessitated a 
further reduction in collection and disposal 
schedules, and in some cases halted them en- 
tirely. At the same time there was a shifting of 
population from the larger cities to smaller com- 
munities, causing an overload on the already 
diminished facilities and services in these 
places. As a result, night soil accumulated for 
weeks in the unbombed areas or it was given 
improper disposal by dumping into water 
courses or onto nearby vacant lands. 

The deficiencies in labor and equipment re- 
ported by city officials at Tokyo are given in 
Table 90. The stated numbers of employees and 
conveyances required are on the basis of ap- 
proximately 4 million population at the time 
of this survey. 


TABLE 90.—Labor and equipment for night soil and 
refuse disposal 


Deficiency 
Number Present in 
required number percent 
Employees: 
‘Technical assistant engineers_.__- 24 31 1 
Vice-assistant engineers_________- 56 29 48 
U334 01: ale A cae ak oe bee aa 101 63 38 
Unskilled laborers__.......--_---- 72 lll 1 
SOORNEROU Es orien hers es ee ee 180 199 1 
Ponterss.. 536s i es gis 3, 342 977 71 
Conveyances: 

Motor vehicle (night soil). -_.___- 205 158 23 
Motor vehicle (refuse) ._...______- 102 24 76 
‘Traner. 38 sok Ce eee a ne 864 540 | 38 

15 F117 Rico: 1 ope aia pe pie Rea 1, 200 220 | 82 
fT cape ee es SR RET ec) eae Oe 6 6 0 
Niotor DAFEO.. 3-2 a ee 20 14 30 
PeMpSMes soo ss Be a eS 104 68 35 

M3 iS Oty (ee aR SEE, TEER pms Ey 12 2 83 
Prado 6:S2 2. To je teh ee ai | 1 1 0 
IMSS a Lafodc gsi) eae RES a ai Re | | 2 2 0 
Motorboat. 2s). os 3 3 0 
Norte.—Additional contract labor required: drivers, 42; seamen, 50; 


unskilled laborers, 20, 


These figures refer to the condition existing 3 
months after the surrender, and not immedi- 
ately after the bombing attacks. In the mean- 


_ time there was some recruiting of personnel and 


equipment so that the deficiencies given are not 
for the lowest level that existed. 


In the bombed areas toilet facilities were de- 
stroyed or damaged along with other buildings. 
Until these areas were reinhabited the situation 
probably was not detrimental, but when the 
evacuees came back to the areas they were 
faced with the same problems of waste disposal. 
Most of the temporary dwellings (Figure 27) 
that were erected had no sanitation facilities, 
and the few public toilets installed by the cities 
were not constructed satisfactorily enough to 
prevent a public health hazard. Figure 28 shows 
one of the temporary public toilets erected on 
the bombed-out area of Tokyo. Each of the two 
compartments with doors contained a wooden 
platform with a slot for disposal of feces, and 
the open compartment had a wooden urinal 
trough discharging onto the ground surface. No 
pits were provided beneath the slots and the 
clean-out openings were not provided with 
closures to prevent flies and rodents from gain- 
ing access to the contents (Figure 29). Where 
public toilets were not installed, the inhabitants 
of bombed-out areas defecated among the ruins, 
in some cases not even taking the trouble to find 
a secluded spot. Evidence of similar unsanitary 


. practices was observed at places where the 


people congregated because of the lack ef hous- 
ing facilities. 


it 


Sewerage Systems 


Sewerage systems in Japan were the com- 
bined type consisting of property drains dis- 
charging into underground conduits or sewers 
which conveyed the wastes to central points of 
disposal. The property drains were loosely cov- 
ered gutters installed at ground level adjacent 
to the property line. They collected both surface 
run-off and liquid household wastes exclusive of 
toilet wastes. The underground conduits were 
- sewers similar to those of Western design and 
were laid at a depth of 3 or 4 feet except in 
modern commercial districts where the build- 
ings had basements. Building's in the residential 
districts ordinarily did not have basements, 
hence it was not necessary to lay the sewers at 
a greater depth there. Lateral sewers were 
usually vitrified clay pipe, although precast 
concrete was used quite extensively. Main col- 
lector sewers generally were reinforced con- 
crete or brick. Where pump stations were op- 
erated for lifting the sewage from lowlands, 
electric power was utilized and overflow drains 
were installed for spilling the sewage into rivers 
or canals in case of power failure. Stand-by 
pumps driven by gasoline or other power were 
seldom installed. 

The raw sewage was low in strength, espe- 
cially during the rainy season when the nor- 
mally small amount of fecal material was di- 
luted with storm water. For example, in one of 
the largest districts of Tokyo, where domestic 
sewage and a large portion of storm water was 
collected by the sewer system, the results of 
chemical analysis showed the combined sewage 
to have been low in volatile solids and biochemi- 
cal oxygen demand (BOD) and to have had a 
relatively high dissolved oxygen content. The 
mean of three determinations for each of 11 
months of 1944 is given in Table 91. 


The number of sewerage systems which had 
existed in Japan before the air attacks could 
not be determined accurately. By the end of 
1937 the Ministry of Health had given 49 muni- 
cipalities including Naha, Okinawa prefecture, 
permission to construct sewers. Whether com- 
plete construction followed the granting of 
permission in all of these places is not definitely 
known. By 1940 some progress in the installa- 
tion of sewerage systems is indicated by the 
listing of 27 additional municipalities in a 
United States War Department publication. Of 
the 76 places included in both lists, 70 were 
cities with populations of 30,000 or more. Ac- 
cording to the latest information available, in 
1941 there were 182 cities of this class in all of 
Japan. These data therefore indicate that less 
than 40 percent of the cities with populations 
greater than 30,000 had sewers or had obtained 
permission to construct them, whereas 92 per- 
cent of all the municipalities with sewers or 
permission to construct them were of this size 
or larger. Thirteen of the cities listed had not 
been recorded as having public water supplies. 
Six of the cities reported to have obtained 
permission to construct sewerage systems were 
stated to have sewage treatment plants. These 
included four of the six great cities (Tokyo, 
Osaka, Nagoya and Kyoto). Sewage treatment 
was not provided at Yokohama or Kobe. 
Tokyo—The city of Tokyo was divided into 
three sewer districts, each with a separate col- 
lection system and treatment plant. However, 
one of the plants had not been completed at the 
time of the survey. These districts served 50 
percent of Tokyo proper and 15 percent of 
greater Tokyo, with a total area of 26,654 acres 
drained by an aggregate length of 1,211 miles 
of pipe. The collection system was the combined 
type; i.e., it received both surface water and 
liquid wastes from homes, commercial estab- 
lishments and industries, together with the 


TABLE 91.—Chemical analysis, Tokyo-Shida-Ura plant, 1 Jan. to 30 Nov. 1944 


| | | 

Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. Sept. | Oct. | Nov. | Yearly 

average 
emperature..,O., atmosphere 2. bees. aoa ee bce esse Bace 5.7] 4.5] 10.5] 11.6] 18.0]. 25.0] 265] 30.0] 29.01 2351 15.0 18.1 
‘gape Oi, SOWAGO rec ket Sensee see eat re eee eee tet | BOA. OFO') 10.61" 16:0. 20:0 1 210 4° 24:5 | 94°0.| 30'6 | 440 15.7 
wana wan oan nn wo Fe 2+ === + + ------------ 7.2 7.3 7.4 7.3 7.2 7 BS 78 7.2 eh eae A 7.2 7.3 
Solids, PObaI Da.) owe Seed et ases cece acum ee nee 12,327 | 1,800 | 3,479 | 1,544 | 1,370 | 2, 424°] 1,350 | 1, 428 928 | 466| 752 1. 624 
Poudanvel «(0s DiUR:) “vic =2- has Pare awe ne. cee eee eae 813 | 650 623 445 430 919 554 542 352 | 210 296 "530 
Dioived-Oxygen(p.p.ti,) 2 Lc -. 6d... cate ekeub dace eae 4.8 5.8 4.4 #2 3.1 1.4 Be O61 CO ee 27 2.8 
Biochemical oxygen iy Mand (Opie) ooo decea eke eee 120 116 84 75 73 66 53 67 67 77 83 80 
HpneM AOU DYS(D.pMM:) St. 5 che esse eves ae ees sega ae 3.9 5.1 bal 3.0 Fhe be Utah Se 4.1 4.3 1.2 0.8 0.5 | 33 

| Y | 


1 p.p.m, indkeates parts per million. 
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Figure 29. Rear of temporary public toilet on bombed 
area of Tokyo. 
usual sanitary sewage from a few of the mod- 
ern buildings. Lateral and intercepter sewers 
were 9 to 30 inches in diameter, and were laid 
in the center of streets at an average depth of 
4 feet. Domestic wastes, including fecal ma- 
terial, were discharged into the systems from 
30 percent of the houses connected. The remain- 
ing 70 percent of the houses connected had re- 
ceptacles for fecal solids with overflow to the 
sewer. Sewage from the lowlands was pumped 


into the collection system. Pumping stations 


were equipped with automatic overflows which 


diverted excess storm water into the rivers and | 


canals. Because of war interference with the 
completion of treatment facilities, at the time 
of the survey only 60 percent of the sewage 
was being treated and the remaining 40 per- 
cent was discharged untreated into rivers and 
canals. 

The Shiba-ura sewer district is the largest 
of the three. It had 617 miles of sewers and a 
drainage area of 14,701 acres, which was more 
than one-half the total. A total population of 
2,100,000 was served in this district. Treatment 


facilities consisted of settling and chlorination 
for about 70 percent of the sewage and acti- 
vated sludge for the remaining 30 percent. 
The activated sludge portion, however, had 
been only 20 percent completed prior to the 
war and no sewage had been treated by this 
process since January 1945. Before the war a 
chlorine dosage of about 1 part per million had 


‘been applied to the effluent from the settling 


tanks, but chlorination had been discontinued 
when the chemical had become unavailable. 
Digested sludge is dumped into Tokyo Bay at a 
point about 10 miles south of Kawasaki, or 
about 20 miles from Tokyo. 


Sewage from the Mikawashima district, 
which comprised a drainage area of 4,139 acres 
and 314 miles of sewer, had originally been 
treated by settling and coarse rock filtration. 
Later an activated sludge plant had been added 
for treatment of approximately 50 percent of 
the total flow. This phase of the treatment 
process was discontinued during the middle of 
1945. Most of the sludge from this plant was 
also dumped from barges into Tokyo Bay, but 
a portion was dried and sold as fertilizer. 

Sewage from the third district, Sunawachi, 
comprising about 4,700 acres and 198 miles 
of sewer, was intended to be treated by settling 
and chlorination, but the war interfered with 
construction of the settling tanks and the sew- 
age was therefore discharged untreated into 
the bay. 

Both the Shiba-ura and the Mikamashima 
plants were poorly maintained for several years 
and needed extensive repair. There was a short- 
age of labor for maintenance and operation 


. and some of the units were shut down because 


machinery parts were not available. 


Osaka—The sewerage system at Osaka is the 
combined type, 1,030 miles in aggregate length, 
draining 15,116 acres. In 1940, the population 
served had been, estimated to be 1,854,000 (60 
percent of the total) and in November 1945, it 
was estimated at 486,000. The number of night 
soil receptacles in the city could not be ascer- 
tained, but it is believed that the wastes from 
most of the connected houses were void of fecal 
solids. Treatment for a portion of the sewage 
had been afforded by two activated sludge 
plants. These plants had served an estimated 
population of 726,000 in 1940 (22 percent of 
the total) and 134,000 in November 1945. 
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Twelve major pump stations lifted the col- 
lected sewage from the lowlands into the inter- 
ceptor sewers or into rivers and canals. In 
addition there were approximately 46 small 
pumping stations in the collector system. 

The two treatment plants were approximate- 
ly the same size, and consisted of the necessary 
basins and equipment for grit removal, sedi- 
mentation, activation and sludge storage. The 
plant effluent was discharged into the Yodo 
River and digested sludge was either dumped 
at sea beyond Osaka harbor or was used as fill 
in land reclamation. 


Bomb Damage 


Of the 76 municipalities reported to have 
sewerage systems, 52 were subjected to air 
attacks. The tonnage of bombs dropped on the 
cities varied from two to more than 16,000 tons, 
but most of the larger cities experienced total 
bomb falls exceeding 1,000 tons, resulting in 
the destruction of large sections of urban areas. 

The principal damage to sewerage systems 
was the destruction of pumping stations and 
power lines, and the clogging of gutters with 
rubble from demolished buildings. 

City officials at Tokyo reported damages to 
eight pumping stations—mostly burned-out 
buildings and equipment. The heaviest damage 
occurred on 10 March 1945, when 1,670 tons of 
incendiary bombs were dropped on the urban 
area. At Osaka, 22 pumping stations were 
burned or otherwise damaged. 

The lack of pumping facilities because of 
direct damage or destruction of power lines 
resulted in the sewage automatically spilling 
into overflow lines leading to rivers and canals. 
Practically all the pumping stations were out 
of operation for several days after the major 
raids because of power failure, and most of 
the damaged buildings and equipment had not 
been repaired at the time of the survey. 

In a few instances, sewage backed up through 
the house sewers into the basements of build- 
ings. Where this occurred, it was estimated that 
several days expired before pumping equipment 
could be obtained to remove the sewage, but 
since there were only a few conditions of this 
sort, the situation could not be considered to 
have been a major public health hazard. 

Where high-explosive bombs were used there 
was also some damage to collector and inter- 
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ceptor sewers. For example, at Tokyo, 52 breaks 
in collector and interceptor sewers were re- 
corded for the period 27 January to 25 May 
1945. Sixteen of these occurred in January 
when 170 tons of high explosives and 92 tons 
of incendiaries were dropped on urban and 
industrial areas; 15 occurred in February, 
when 391 tons of high explosives and 1,818 tons 
of incendiaries were dropped, and two in May 
with 18 tons of high explosives and 6,957 tons 
of incendiaries dropped. The damaged sewers 
varied in size from 9 to 60 inches in diameter 
and the breaks varied in length from 7 to 66 
feet. In most cases, temporary repairs were 
made within a few days by bridging the break 
with timbers, and in some cases permanent re- 
pairs were completed by the time of the survey. 
However, in a few instances repairs had not 
been started yet. 


Definite information on the number of breaks 
in sewers at Yokohama was not available, but 
judging by the large number of breaks in water 
mains, a considerable number of breaks also 
must have occurred in the sewerage system. 
City officials estimated that over 900 public 
buildings with toilets connected to the sewers 
were destroyed by aerial bombing. 


Where breaks in sewers occurred adjacent 
to water lines a hazardous condition was cre- 
ated because it was possible for the water sup- 
ply to become polluted by the pools of aceumu- 
lated sewage. It is difficult to evaluate a hazard 
of this nature and it was impossible to ascer- 
tain at the time of this survey whether the 
water supplies had become contaminated in 
this manner. When high-explosive bombs fell 
in the streets under which water mains and 
sewers had been laid, breaks occurred in both 
pipes, and sewage could readily have been 
drawn into the water main when the pressure 
was reduced by excessive leakage. Incendiary 
bombs caused a similar condition to exist where 
property drains or gutters were installed. 
These drains were situated either at the ground 
surface or immediately below and in many 
cases received overflow from cesspools or night 
soil receptacles in addition to other household 
wastes. Although these wastes may not have 
been heavily infected with disease-producing 
organisms because fecal solids were absent, they 
certainly cannot be regarded as non-dangerous. 
Rubble from high-explosive or indendiary 


bombed buildings fell into the drains, causing 
stoppages and breakage. At the same time 
water service lines were cracked or severed 
and it was quite possible that the breaks were 
submerged in waste water leaking from the 
drains. Any reduction in water pressure easily 
could have resulted in backflow into the water 
pipes. 

Some damages were also incurred by sewage 
treatment plants, particularly when they were 
located near or in target areas. For example, 
one of the plants, Ebie, at Osaka, suffered con- 
siderable damage on 14 March 1945, when 1,- 
733 tons of incendiaries were dropped on the 
urban area, and again on 26 June when 382 
tons of high explosives were aimed at the 
Sumitomo Metal Industry and 758 tons were 
aimed at the Army Arsenal. During the 14 
March raid, a repair house, storehouse, and 
gate house were burned; during the 26 June 
raid another gate house was completely de- 
stroyed, an aeration basin, office building and 
two operators’ houses were partially destroyed, 
and windows were broken in three pump houses 
and one blower house. It was reported that the 
aeration basin had to be taken out of service, 
but that the other damages were not sufficient 
to prevent operation of the plant. 

At Tokyo on 10 March heavy damages oc- 
curred to the Mikawashima treatment plant 
located in the northern part of the urban area. 
Two pump houses and a sludge barge were 
destroyed and two electric motors and a pump 
were damaged by fire. At the Sunamachi plant 
located on an island near the mouth of the 
Arakawa diversion canal, an operator’s resi- 
dence was burned and 1,180 feet of dike wall 
were destroyed when a USAAF bomber crashed 
into the plant on the same day. Repair work 
had not been started at the time of the survey. 


GARBAGE AND REFUSE 


Garbage and refuse collection and disposal 
systems suffered bomb damage similar to that 
inflicted upon the systems for the collection and 
disposal of night soil. It was reported that prior 
to the bombing attacks these waste materials 
were collected from 161 cities, each with a 
population of over 30,000, and from 22 large 
towns and villages. The urban areas in 98 of 
these municipalities were hit by aerial bombs, 


but there were 136 other municipalities bombed 
that apparently did not maintain garbage and 
refuse collection. The bomb load dropped on 
the latter group varied from a few tons to 
several hundred tons, and in most cases con- 
siderably less than 100 tons. 


According to information obtained in the 
cities surveyed, the following description of the 
collection and disposal systems is typical of all 
cities in Japan. 

Householders provided their own wooden 
boxes into which the material was deposited 
(Figure 30). Where the municipality so speci- 
fied, some of these boxes were fitted with 
wooden covers, but in most cases the type of 
box was not regulated. However, the boxes 
were inspected frequently by the local police to 
assure a sanitary condition. At Kyoto they 
were painted once a year with a coal tar prep- 
aration as a hygienic and odor-preventative 
measure. 


At intervals of 2 or 3 days during the sum- 
mer and 5 to 7 days during the winter, the 
material was collected by the city or by private 
contractors under city supervision. Various 
types of vehicles were used. Horse or ox-drawn 
carts and man-pulled carts were employed, 
especially in the congested areas where narrow 
streets prevailed. Open-body dump trucks were 
also used in the larger cities. No particular 
effort was made to keep the organic material 
covered during transit. 


In the larger cities the material collected in 
the carts was brought to centrally located trans- 
fer stations where it was separated into several 
categories depending upon the methods of dis- 
posal. Organic material was used as fertilizer 
or animal food in a few places, but final dis- 
position usually was by incineration, land-fill 
or dumping at sea. 


During the war, there was a marked decrease 
in the amount of garbage and refuse material 
collected. For example, at Tokyo a total of 807,- 
201 metric tons of garbage and refuse was 
removed annually from 1,263,074 houses dur- 
ing the prewar period. This was equivalent to 
1.8 kilograms per house per day, or, on the 
basis of the usual five persons per household, 
approximately 0.8 pound per capita per day. 
Additional data from this city for the period 
prior to the bombing attacks indicate a total 
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FIGURE 30. Typical garbage and rubbish box proviced by householder. 


of 1,126,837 kilograms per day collected from 
803,960 houses. On the same basis of five per- 
sons per house, this amount was equivalent to 
approximately 0.6 pound per capita per day, 
a reduction of about 0.2 pound per capita or 
about 24 percent from the pre-war amount. 
Data for the post-bombing period indicate a 
total of 258,982 kilograms collected daily from 
502,476 houses, an amount equivalent to 0.2 
pound per capita, which is a reduction of 25 
percent from the pre-war amount and 67 per- 
cent from the prebombing amount. 

These data also show that certain portions 
of the material collected in prebombing days 
was used as food for domestic animals or as 
compost material whereas the remaining por- 
tion was either burned or used for land re- 
clamation. On the basis of these figures, it may 
be calculated that approximately one-third of 
the material collected was organic in nature 
and would be classified as garbage. This pro- 
portion was probably lower than that for pre- 
war days because shortly before the aerial 
attacks every effort was being expended to 
prevent undue food wastage. Furthermore, : in 
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some places garbage from homes in the out- 
skirts of the city was collected by farmers and 
used for fertilizer. The experiences of some of 
the larger cities in the United States indicated 
that the amount of garbage and refuse of a 
similar nature averaged twice the amount col- 
lected in Japanese cities, and that the organic 
or garbage portion was about two-thirds of the 
total. Hence the amount of organic material, 
which is the important portion insofar as sani- 
tation is concerned, accumulated in Japanese 
cities during the prebombing period was ap- 
proximately one-half the amount collected in 
United States cities. After the bombing attacks 
the amount of this material dropped to about 
one-third of that collected in United States 
cities. : 

In addition to the actual reduction in the 
quantity of refuse material another reason was 
apparent for the decrease in the amount col- 
lected during the war, both before and after 
bombing. As the war progressed, it became 
increasingly difficult to keep a suitable labor 
force and to maintain the collection equipment 
in a serviceable condition. An acute shortage 
of fuel oil for motor trucks developed and most 
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of the cities had to discontinue garbage collec- 
tions by truck. Horse-drawn wagons or the 
two-wheeled carts pulled by manpower were 
substituted when they were available but in 
most cases it was necessary to get along with 
a minimum of equipment. For example, Kyoto, 
an unbombed city, operated 20 motor trucks, 
a horse-cart and 20 man-pulled carts before the 
war, but during the summer of 1945 all motor 
trucks were inoperative and the collections were 
made by a few additional horse-drawn wagons 
and carts. It was estimated that 330 tons of 


material were collected daily before the war - 


whereas the amount dropped to 50 tons per 
day at the time of this survey, and most of this 
was from Army of Occupation billets. 


Disposal before the war was by burning in 
two modern-type incinerators (Figure 31), but 
as the quantity of material had diminished, op- 
eration of the incinerators was discontinued in 
1943. At the time of the survey, the small 
quantity of refuse collected was buried in dump 
grounds. 


Aerial bombing caused an additional drastic 
curtailment in the collection and disposal of 
this material. When large sections of urban and 
commercial areas were hit by incendiaries, the 
resulting fires destroyed vehicles, transfer sta- 
tions and maintenance shops. Incinerators lo- 
cated in bombed areas such as at Tokyo were 
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FIGURE 31. Garbage and rubbish incinerators at Kyoto. 


also destroyed. This destruction coupled with 
the depletion of labor forces necessitated the 
discontinuation of collections for periods of 
days or weeks at a time after the raids. At 
Yokohama, collections had not been resumed at 
the time of this survey. 

During these periods of interrupted collec- 
tions, the individual householders were expected 
to dispose of the material in any suitable man- 
ner. Burning, burial or dumping on vacant 
areas were the usual solutions to the problem. 
Despite these expedients, the city officials in- 
terviewed were of the opinion that since there 
was a decided reduction in the amount of ma- 
terial from each household, these methods were 
satisfactory in preventing the development of 
a seriously insanitary condition. 


MILK SUPPLY 


The production, handling, processing and 
delivery of whole or sweet milk was not an 
important health problem in Japan. Milk was 
not used as an article of diet by the general 
population and its use was largely confined to 
infants and pregnant women. According to Jap- 
anese health officials, the milk supply of the 
cities surveyed was pasteurized prior to deliv- 
ery, and was delivered in small individual 
bottles holding approximately half pint. Pas- 
teurization methods were uniform, 30 minutes 
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holding at 63° C. The health authorities exer- 
cised sanitary control over the industry. 

According to reports obtained from the Min- 
istry of Health and Social Affairs, the quantity 
of milk, including goat’s milk, was 4.08 liters 
per year or about 0.03 pint per day per inhabi- 
tant. The last report prior to the war gave the 
amount of milk handled in the prefectures in 
which the six large cities are located as fol- 
lows: 


TABLE 92.—Quantity of milk pasteurized and daily per 
capita consumption, six prefectures, 1938 


Pints per 

capita per 

Prefecture City Gallons day based 

per day on total 

population 
PLO VOL ss 5222 eee HORS O 2 ese ete eeaes 31, 700 0. 034 
OSA Kae 3 eter eee Osaka Weare en 10, 500 . 018 
Kanagawa. __-.5---- 2. VOKONAING: ~o-= eases 8, 200 . 030 
PAN GRITS 2 2 i ere INO Y BANS ino es 6, 100 015 
FIMOLO Se eee LGC) of Sage cea re 4, 900 012 
CVOtOn sa eens VOLO oa oe aie 4, 200 019 


on outee’ Annual Health Report—Ministry of Health and Social Affairs, 
38. 


Prior to the war, Tokyo obtained its milk 
supply from 85 dairies having a total of 5,000 
cows. Prior to the bombing, 1,740 gallons per 
day were pasteurized in six plants. Through 
destruction of four plants and reduction in milk 
production, the pasteurized supply after the 
bombing was 80 gallons per day. 


FOOD SANITATION 


The destruction of abattoirs and food process- 
ing establishments in the target areas inter- 
rupted such food inspection service as may 
have normally existed. This inspection service 
was further curtailed by the development of 
the black market through which moved much 
of the foods that otherwise would have been 
inspected. Sanitary inspection of places where 
foods were sold or were prepared and served 
was a function of police and was not modified 
throughout the war. 


MOSQUITOES AND FLIES 


_ With the exception of Osaka, no mosquito 
control activities were carried on in any of the 
cities visited. Mosquitoes were reported prev- 
alent during the summer of 1945 although no 
information as to the species was available. 
The large number of small static water con- 
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tainers maintained for fire fighting in case of 
bombing and numerous pools of water created 


by leaky water service pipes after the air raids 


provided excellent breeding places for mos- 
quitoes and accounted for the increased prev- 
alence reported in 1945. 


Malaria was not a health problem in the 
larger cities of Japan, but health officials were 
somewhat fearful that the disease would be 
introduced by soldiers returning from the 
Southern Pacific Islands. Anopheles mosquitoes 
were present in various localities and of this 
group Anopheles sinensis was the most impor- 
tant vector of malaria. The bombings produced 
conditions which are favorable to mosquito 
colonization in general but which are not favor- 
able for this species of Anopheles. Malaria was 
therefore eliminated as one of the diseases that 
might be affected by bombing. 


Dengue fever occurred in Osaka in increas- 
ing proportions after the beginning of the war 
and reached epidemic proportions during 1944. 
Seven hundred and twenty-six cases were re- 
ported in 1945, 1,578 in 1943, and 37,160 in 
1944, with the actual number of cases undoubt- 
edly greater. In September 1944, the peak 
month for that year, 25,039 cases were re- 
ported. During the period January to Novem- 
ber 1945 only four cases were reported. The 
failure of the disease to appear again during 
the summer of 1945 indicated that some inimi- 
cal factor other than the limited mosquito con- 
trol exercised by the city was operative. 


The mosquito vector of dengue in Japan is 
said to be Aedes albopictus. The large number 
of small static water containers previously re- 
ferred to furnished ideal breeding places for 
this species of mosquito, which was known to 
be present in the city. The widespread fires 
from the incendiary bombing during the early 
summer months should have destroyed almost 
all the mosquitoes in areas where production 
was undoubtedly most prolific, together with 
the evacuation of people from the same area, 
may explain the relative freedom from dengue 


- during the summer of 1945. 


The common housefly is a vector in the spread 
of dysentery, typhoid fever and other intestinal 
diseases. Flies are numerous in Japan and the 
local governments conduct active campaigns to 
control them. Buildings are not screened, how- 


ever, and with the extensive use of night soil 
as fertilizer direct avenues are present for 
transmitting disease organisms to food. These 
insects, therefore, probably were instrumental 
in the increased incidences of enteric diseases 
discussed under sewage disposal. 


RODENTS 


The incendiary bombing appeared to have 
been quite effective in reducing the rat popula- 
tion of cities, as no rats were observed in the 
burned-out areas. It is probable, even in the 
absence of substantiating data, that the per- 
centage reduction in rat population was ap- 
proximately that of the city destroyed. Murine 
typhus, a disease transmitted to humans 
through the rat flea, had been reported in Jap- 
anese seaports. Vital records did not differen- 
tiate between this type of typhus and that 
transmitted by the body louse and generally 
referred to as epidemic typhus. Based on the 
- seasonal occurrence of the disease in Tokyo, as 
shown by the records as well as statements by 
the health authorities, it was assumed that the 
disease in that city was the murine type. The 
records showed that this disease increased in 
Tokyo from what was probably a normal con- 
dition in 1940 to considerable proportions in 
1944, indicating an increasing reservoir of 
infection in the rat population. In the absence 
of effective rodent control measures, a greater 
prevalence of the disease would have been ex- 
pected in 1945, instead of the decreased inci- 
dence that occurred. Table 93 presents these 
records. 


Since control measures were not carried on 
in Tokyo, some other factors involving a marked 


reduction in infected rodents must have been 
active. Foci of murine typhus infection have 
generally been found in areas where foodstuffs 
are handled and stored. Such areas were within 
the areas under attack in February, March, 
April and May 1945, and a marked reduction 
in rat population with a corresponding reduc- 
tion in numbers of foci of murine typhus 
infection must have occurred then. This reduc- 
tion in infected rats together with the evacu- 
ation of practically all persons from the area 
probably accounts for the reduction in the 
disease incidence during 1945. 


SUMMARY AND CONCLUSIONS 


The bombing of urban areas caused large- 
scale evacuation of the population from the 
attack areas. This amounted to approximately 
27 percent of the population of Honshu, Kyushu 
and Shikoku, exclusive of that of the target 
areas. This evacuated population distributed 
itself in a haphazard manner throughout the 
smaller communities of the three islands. The 
impact on these communities modified their 
normal services and functions and was reflected 
in the general health conditions of the nation. 
Dysentery, the most sensitive index of changed 
sanitary conditions, showed a marked increase 
in 1945 over that of the four preceding years 
(Figure 44). 


Water Supply 


Bomb damage to waterworks was confined 
largely to distribution systems. Main pumping 
stations and treatment plants were not dam- 
aged enough to interfere much with their oper- 
ation nor their ability to supply an adequate. 


TABLE 93.—Typhus cases and deaths—Tokyo 
(by years) 


1940 
RU epeenr ee mene ee ad 2 ee i et oes. Sobabuehae 2 
DEG. 2 SSS Ses Eee So et ae eit bl ieee ae ee Sie ae eee 0 


1941 


1942 1943 1944 1945 (January—-November) 


672 26 
187 0 


Typhus cases and deaths (by months for 1944 and 1945) 


Jan Feb, | Mar. 
1 
CHIC: Cin 2 ESSE Ss Cee SS Se a ae 1 4 2 
LN 2 tT eS 5 PRED SRR SRE i an i eh tte es ea 0 0 2 
194. ; 
UES IS Se ose SES So Ir ra tere SUR ee eae 2 0 3 
TUPPER 260 ce BAR RC Ss ihe SS Re ana See eee 0 0 0 


Apr. | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | Total 
39 350 224 37 6 2 5 0 2 672 
4 71 84 16 2 3 3 2 0 187 
2 14 3 1 1 0 La Aad a 26 
0 0 0 0 0 0 [LG eta ney Pipe eee 0 
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quantity of water. Power failure, due to bomb 
damage, however, did interrupt the continuity 
of the supply in some instances. 


Destruction of pumping plants at the source 
and destruction of treatment plants of the pub- 
lic water supply would appear to be the most 
effective way of crippling the fire-fighting ac- 
tivities and interrupting industrial and other 
municipal functions in the city under attack. 


Due to the lack of treatment chemicals dur- 
ing the war years there was some deterioration 
in the quality of the water supplied. The bomb- 
ing did not effect this condition and the water 
delivered by the treatment plants after the 
attack period probably was of much the same 
quality as that delivered prior to the bombings. 


There was extensive bomb damage to the 
distribution system, mostly to the house service 
pipes. Water mains were broken by high-ex- 
plosive bombs but generally were repaired 
promptly. The incendiary bombing, with de- 
struction of buildings by fire, left service con- 
nections in a damaged and leaky condition. Loss 
of water through these broken services to- 
gether with that from undetected leaks in mains 
necessitated the maintenance of a supply of 
water nearly as great as that required prior to 
the bombing despite the fact that the number 
of consumers had been reduced by 50 percent 
or more in almost every instance. This excessive 
and continuous loss of water caused reduced 
- water pressure in the system and deprived 
some undamaged areas of a constant water 
supply. Other areas were likewise affected due 
‘to power failure or destruction of booster pump- 
ing stations. 

The low and varying water pressures coupled 
with direct openings into the system through 
leaky service connections presented optimum 
conditions for backflow and the introduction of 
pollution that may have been present due to 
sewerage breaks. The outbreaks of typhoid in 
epidemic proportions occurring at Kobe, Na- 
goya and Yokohama, and of dysentery at Na- 
goya, probably were due to these causes. The 
same potential danger of contamination of the 
water in the distribution system existed in all 
cities attacked. The translation of the potential 
to actual danger requires the simultaneous oc- 
currence of two or more of such conditions. 
This apparently occurred in these three cities 
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and not in the other two up to the time of this 
survey. 

Since disease outbreaks from contamination 
of the public water supply occurred in three of 
the five cities for which records were obtained, 
it may be assumed that similar conditions ex- 
isted with proportionate effects in the other 
bombed cities having public water supplies. 

Because of the existence of private wells 
actual shortages of water for domestic purposes 
did not occur in any of the cities attacked. On 
the whole, the water from these wells cannot 
be considered of safe bacterial quality. How- 
ever, as these wells were generally used in con- 
junction with the public supply, any sharp 
increase in either the typhoid or dysentery 
rates after the bombings cannot be attributed 
to the use of well water alone. 


Sewage and Garbage Disposal 


The universal practice of salvaging human 
excreta (night soil) for use as fertilizer pre- 
sented special problems. Its collection and dis- 
posal created conditions hazardous to the 
public health both before and after the air 
attacks. Systems for the collection and disposal 
of this material deteriorated during the war 
even before the bombing attacks, and frequency 
of collections was reduced. After the attacks, 
collections were discontinued entirely for sev- 
eral weeks in some of the cities. At the same 
time the shifting of populations to unbombed 
areas and to other cities actually created a need 
for more frequent collections. Accumulations of 
the material in the inhabited areas afforded 
reservoirs of disease-producing organisms that 
could readily be transmitted to the people by 
flies and other vectors. The insanitary condi- 
tions resulting from this lack of collection and 
proper disposal are reflected in the country- 
wide increase of dysentery during the year 1945 
over the three preceding years. Such insanitary 
conditions also may be responsible to some ex- 
tent for the large number of cases of dysentery 
in Nagoya and typhoid and paratyphoid in 
Nagoya, Kobe and Yokohama. Also favorable 
to the spread of disease was the use of undi- 
gested night soil on war gardens. 

In those cities where street sewers and prop- 
erty drains were installed, bomb damage caused 
leakage of polluted water into craters or other 
depressions where it could be drawn into the 
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water supply through breaks in mains or house 
service pipes. Although the absence of fecal 
material from sewage collection systems some- 
what lessened the danger of disease from pol- 
lution in this manner, the situation could not 
be regarded as without hazard. The probability 
of disease epidemics resulting from these con- 
ditions has already been discussed in the fore- 
going conclusions relative to water supplies. 

Damages to sewage pumping stations and 
treatment plants were not significant from a 
public health standpoint because they did not 
cause seriously insanitary conditions. 

Considering the fact that garbage and refuse 
collections had diminished throughout the war, 
it is difficult to evaluate the effects of bombing 
on the disposal of these materials. From the 
standpoint of public health the most serious 
factor in allowing the material to accumulate 
was the matter of food supply for rodents and 
breeding places for insects. However, the 
amount of material lessened throughout the 
war years so that although the frequency of 
collection was reduced it was probably sufficient 
to prevent the development of seriously insani- 
tary conditions. After the aerial attacks, when 
collections were discontinued entirely, there 
was a further reduction in the total amount of 
the material and even though the householders 
had to dispose of it themselves by burial or 
burning, the situation was probably no worse 
than before. Nevertheless, even small accumu- 
lations were undesirable and contributed to a 
generally unsatisfactory condition. 


Food Sanitation 


Although the sanitary control over the pro- 
duction, processing and delivery of milk was 
affected by the bombing this was not a public 
health factor because milk is not a staple article 
of diet in Japan. Sanitary control over the 
processing of food or the preparation and serv- 
ing of food in public places was disrupted after 
the air raids. This, together with the develop- 
ment of the black market, caused a deteriora- 
tion in the effectiveness of such food sanitation 
activities as were normally carried on. 


Pest Control 


Malaria was not a public health problem in 
the areas surveyed although the danger of its 
introduction by returning soldiers was recog- 
nized. With the exception of Osaka, where 
dengue fever in epidemic proportions existed 
in 1944; no attempt was made to control mos- 
quito reproduction. It was noted that a con- 
siderable increase in mosquito reproduction 
occurred during the summer period where con- 
ditions produced by bombing were ideal. The 
destruction of rats was believed to be approxi- 
mately proportional to the area of the city 


‘destroyed. It was believed that the reduction 


in murine typhus during 1945 in Tokyo may 
be attributed to the reduction in the rodent 
foci and the removal of the population from the 
focal areas. 
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V. INDUSTRIAL HEALTH AND HYGIENE 


ORGANIZATION, REGULATIONS 
AND FUNCTIONS 


Information concerning the effects of war 
and the air raids upon the health and efficiency 
of workers in Japanese war industries was 
obtained from several sources. Inspections of 
large industrial areas and of representative 
ordnance plants, shipyards, machine shops, 
storage battery factories, airplane factories and 
electrical parts factories revealed fairly com- 
plete destruction of many key industrial instal- 
lations. Indeed, in a few target areas, it was 
somewhat difficult to find a sufficient number of 
undamaged war industries and plant hospitals 
to obtain a comprehensive picture of operations 
before the air raids. Those investigated, how- 
ever, amply supported the assertions of health 
officials that little had been done to promote 
industrial health and efficiency and to, protect 
employees from disabling illnesses and injuries. 


General information concerning the effects 
of war, and later the air raids, upon industrial 
health was obtained in Tokyo from the Ministry 
of Health and Social Affairs, the Institute of 
Public Health, the Institute of Infectious Dis- 
eases, the Institute for the Science of Labor, 
and the Municipal Health Department, and also 
from the prefectural and municipal health and 
labor officials of Nagasaki, Hiroshima, Osaka, 
and Kyoto. In many instances, these data were 
meager because of the loss of records by bomb- 
ing or evacuation of central offices, and because 
of wartime bans against extensive gathering 
of certain routine statistics. Nevertheless, it is 
believed that a representative picture was ob- 
tained of wartime conditions and effects of the 
air raids in target areas upon industrial health 
problems. 


In the official reports of the prewar years 
and the early years of the war, the industrial 
health and hygiene functions and organizations 
of the national and prefectural governments 
appeared reasonably adequate. The Factory Act 
for Japan applied to all factories with more 
than 10 employees or those engaged in danger- 
ous work. It was promulgated on 28 March 
1911, and later was amended by Imperial De- 
crees and departmental regulations. It con- 
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tained the following provisions for protecting 
the workers health: 


1. The occupier of a factory shall not 
employ young persons under 16 years of 
age or women for more than 11 hours a 
day. 

2. The occupier of a factory shall not 
employ a young person under 16 years of 
age or a woman between the hours of 10 
p.m. and 5 a.m. 

3. The occupier of a factory shall grant 
at least two rest days a month, and a break 
of not less than 30 minutes during the 
period of employment if the said period of 
employment exceeds 6 hours a day, or not 
less than 1 hour if the period of employ- 
ment exceeds 10 hours a day, to persons 
under 16 years of age and women. 

4. The occupier of a factory shall not 
allow persons under 16 years of age and 
women to perform any dangerous or un- 
healthy work such as to take off the driving 
belts or to work in places where dust or 
powder or injurious gas is generated. 

5. The occupier of a factory shall not 
employ a woman for 4 weeks before child- 
birth if she requests rest days during that 
period nor a woman within 6 weeks after 
childbirth. 

6. The occupier of a factory shall cause 
a doctor to examine the worker’s health 
condition at his employment and thereafter 
regularly at least once a year and shall 
take suitable measures to protect his health 
according to the result of the medical ex- 
amination. 

7. The occupier of a factory shall pro- 
vide necessary equipment to protect work- 
er’s health in unhealthy workplaces. He 
also shall provide first-aid equipment for 
the places where dangerous work is per- 
formed. 

8. The occupier of a factory employing 
over 100 workers shall nominate a factory 
physician to take care of hygienic condi- 
tions of the factory and annexes and to 
take care of the health of workers. 


The Mining Act, promulgated in March 1905 
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to protect the health of miners contains pro- 
visions similar to those listed above. On 15 
June 1943, however, articles 1, 2, 3 and 4 of 
these acts were suspended because of the urg- 
ency of production needs, and remained in- 
effective until restored along with other pro- 
tective labor laws by the Supreme Commander 
for the Allied Powers on 11 November 1945. 
This policy of wartime abrogation of regula- 
tions intended to protect the health and effi- 
ciency of workers in factories and mines was 


in contrast to the wartime policies for further. 


protecting industrial employees recommended 
by the United States Government to its indus- 
trial establishments. 


The Ministry of Health and Social Affairs 
was organized in 1938 as the central adminis- 
tative organization for public health matters. 
This ministry, an outgrowth of the Central 
Sanitary Bureau of the Ministry of Home Af- 
fairs, was formed because of the stress of the 
undeclared war in China, and the growing rec- 
ognition: of the seriousness of the tuberculosis 
problem which was aggravated by the very 
large number of rural inhabitants being 


* brought into the city factories. This ministry, 


administratively patterned somewhat after the 
public health services in the United States, pro- 
vided a section on chronic infectious diseases 
_and industrial hygiene for administration and 
control of the industrial hygiene program 
throughout the prefectures, and a section of 
industrial hygiene in its research and training 
center, the Institute of Public Health, for in- 
vestigation and résearch upon industrial hy- 
giene problems. This research center had been 
engaged in wartime investigations of all kinds 
of industrial hygiene problems including lab- 
oratory research upon high humidities and 
temperatures, occupational diseases, low tem- 
peratures, nutrition, hours of work and fatigue. 
A special study of fatigue with relation to long 
hours of work was begun in the summer of 1944 
because of excessive illness and absenteeism in 
war plants. First, methods had to be devised for 
adequately measuring fatigue and the usual 
difficulties were encountered in solving this 
complex problem, so no definite conclusions 
were reached. Studies were completed, how- 
ever, in April 1944, relating to sleep and rest 
of factory workers. 


In the provinces, under the administrative 
control of the prefectural governors, there were 
dual health functions in the labor section of the 
police department and in the health department. 
These functions were apparently not clearly 
defined and their administrative responsibility 
to the central ministry seemed to vary from one 
province to another. In general, it appeared 
that industrial hygiene sections in the prefec- 
tural health departments acted in a consultative 
capacity to the medical inspectors of factor- 
ies in the labor section of the police depart- 
ment, and made studies of unusual cases or 
prevalence of occupational diseases. The med- 
ical inspectors were supposed to visit the 
factories at regular intervals and see that work- 
ing conditions were satisfactory, that the sick 
and injured workers were properly treated, 
and that the factory dispensaries, first-aid ” 
stations and hospitals were properly equipped 
and staffed. This work was under the admin- 
istrative control of the local governor, with 
advisory direction and some administrative 
control from the Ministry of Health. In addi- 
tion, the police had responsibilities for many of 
these functions in subprefectural groups, or 
police districts, and in towns and villages. 


This complex division of responsibility and 
functions on industrial hygiene problems at the 
prefectural and subprefectural levels was diffi- 
cult to elicit from the various health officials 
interviewed, as there was considerable con- 
fusion regarding specific functions. In one 
highly industrialized prefecture, the health and 
police department physicians outlined almost 
identical functions. When this was mentioned 
to the medical inspector in the police depart- 
ment, he said he was supposed to coordinate 
these activities but the cooperation was “not so 
good’’. In addition, there had generally been a 
serious depletion of the personnel of already 
understaffed health departments as the war 
progressed, and the loss of many important 
records by air raids and the transferral of key 
personnel’ further lessened the efficiency of the 
remaining organizations. 


As shown in Table 94, on 22 February 1944, 
there were more than 31 million Japanese gain- 
fully employed, of whom 18 million were males 
and 13 million were females, according to data 
gathered by the Manpower Division of the Sur- 
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TABLE 94.—Population, armed forces, and civilian labor force by sex and activity, Japan proper 1 Oct. 1930; 
1 Oct. 1940; 22 Feb. 1944 


[In thousands] 


1 Oct. 1940 


1 Oct. 1930 22 Feb. 1944 

Classification Se RAS pa oe aia boot — 

Male Female Total Male Female Total Male Female Total 

a ee | 
Agriculture and forestry...-..........------ 7, 735 6, 396 14, 131 6, 619 ip re 13, 842 5, eed € 4! 13, 376 
VESTEO Gai gue oak 5 2 ace ae Ol ee oe ae a 515 5 7 

EIN Scheer eed MN. ete eS ey 271 45 529 69 598 681 124 805 
Manufacturing and construction. __________ 4, 428 1, 448 5, 876 6, 178 1, 954 8, 132 7, 243 2, 251 9, 494 
OOmmaenee = secu ie te ee Ec oe oN oot 3, 406 1, 500 4, 906 3, 006 1, 876 4, 882 1,127 1, 237 2, 364 

Transportation and communications-______ 907 38 1, 214 150 1, 364 1, 385 265 1, 
Government and professional.__...-______-- 1, 369 393 1, 762 1, 515 680 2, 195 1, 895 1,005 2, 900 
Wo miesiaG services oe 92 710 80 39 670 709 415 473 
(C2 | 2h gs] naela eRe Aeterna ASS NIBH Gee DIR Re 64 7 154 64 218 73 58 131 
 ——————————————— oo eT et ee 
Occupinge kee. en Deeb 18, 787 10, 590 29, 377 19, 730 12, 753 2 32, 483 18, 411 13, 246 ‘ 31, 657 
MGC pind ser Sui os Se ames 13, 360 21, 470 34, 830 15, 142 23, 795 38, 937 6 16, 182 6 25, 085 41, 267 
Civilian population. _.___...__--___- 32, 147 32, 060 64, 207 34, 872 36, 548 71, 420 5 34, 625 5 38, 439 ys 064 
ARINOG TORGOR ees cee reser. CeO ie laa Sire Tena Re Nene cil 3 12) G94 bekales 11, 694 4 8° O80 )4 fo hoe eee 3, 980 
tn talmopulationt cu eye owl Naas 32, 390 32, 060 64, 450 36, 566 36, 548 73, 114 3 38, 605 38, 439 377, 044 


‘Information obtained by census takers from closest civilian relative. 
Adjusted on basis of information obtained by USSBS from Japanese Army 
and Navy Officials. Separation of those in Japan proper and those overseas 
*was not possible. 

2 Excludes those officially designated ‘foreigners’, numbering about 
40,000 in the civilian population. 

’ Sum of the civilian population (actual census enumeration) and armed 
forces (estimated). This overstates the size of population of Japan proper 
since the armed forces include some persons recruited from territories outside 
of Japan proper. 

4 Estimated from data supplied by Japanese Army and Navy officials. 
Includes all members of Japanese armed forces, due to impossibility of seg- 
regating those from Japan proper. Also includes some females (number 
unknown), e 

5 Figures are subject to revision, since final figures have not yet been pre- 
pared by the Japanese census authorities. Several differing sets of statistics 
have been drawn from the 1944 enumeration by various Japanese agencies 
using differing principles of coverage, classification, etc., without adequate 
explanation. Reconciliation of these differences, and of certain internal 
inconsistencies, Must await a recomputation of the basic returns. The 
figures presented here are considered the most reliable of the various versions. 
Also, it must be noted in comparing 1944 with other years, that the 1944 
vey from the Labor Bureau, Ministry of Health 
and Social Affairs. Of these, 7,243,000 males 
and 2,251,000 females were employed in manu- 
facturing and construction, and 681,000 men 
and 134,000 women in mining. Agricultural and 
forestry led the list with more than 13 million 
persons, while commerce, transportation and 
communications, and government and profes- 
sional groups accounted for about 2, 2, and 8 
millions, respectively. The 9,494,000 persons 
employed in manufacturing and construction 
industries in 1944 were considerably in excess 
of the 8,132,000 persons so employed in 1940 
and the 5,876,000 persons in 1930 in this cate- 
gory. Women constituted about 25 percent of 
the total in all three of these periods, a fact 
that is difficult to explain in view of the war- 
time demands of the armed forces for men. 
Table 94 shows complete data and estimates of 
employment, subject to certain qualifications as 


set forth in the manpower report of the Survey. 


According to Ministry of Health officials, 
there were 4,631 industrial physicians in 1937, 
of whom 11.4 percent were employed full-time 
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census Officially excluded from the count the population of certain adminis- 
trative subdivisions of Tokyo-to and Hokkaido; the population of these 
districts in 1940 was approximately 24,000. : ; : 

6 The figures for the Occupied and Unoccupied in 1944 are subject to a bias 
relative to the corresponding figures for 1930 and 1940. Since the census 
of 1944 was taken in February of that year, before the majority of school 
graduations, whereas the censuses of the earlier years were taken in October 
in each case, after the graduations, the count of the Occupied in 1944 is 
understated in the younger age groups. : : 

Source: 1930: All data from actual census enumerations as submitted by 

the Japanese Cabinet Bureau of Statistics. ; 

1940: Total population from census enumerations as submitted by 

the Japanese Cabinet Bureau of Statistics. Be 

Armed Forces estimated from census enumeration and data 

submitted by Japanese army and navy Officials. 

Civilian population and Occupied from actual census enumera- 

tion as submitted by Labor Bureau, Ministry of Welfare. 

1944: Total population estimated (foot note 3). _ 

Armed forces estimated from data submitted by Japanese 

Army and Navy Officials. : 

Civilian population and Occupied from census enumeration 

submitted by Labor Bureau, Ministry of Welfare. 
by the factories. Of these, 445 physicians, of 
whom 55.7 percent were on a full-time basis, 
were in the large factories employing more than 
1,000 workers. During the war, the number of 
industrial physicians decreased because of the 
demands of the armed forces, but many of the 
new ordnance plants employed more physicians 
than did the old-line factories. In 1944 the Min- 
istry of Health recommended that groups of 
small factories combine their resources to have 
the part-time services of a physician who would 
be connected with the local health center, and 
that all large factories with more than 1,000 
workers employ a full-time physician; however, 
these recommendations were not generally fol- 
lowed. Another recommendation suggested that 
the duties of the physician in charge of the 
factory hospital be separated from those of the 


factory physician engaged in preventive work. 


SPECIAL SURVEYS IN OSAKA 


Recent data on industrial physicians were 
available from the industrial prefecture of 


ne EEE ee 
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Osaka. This “Pittsburgh” of Japan had 16,600 
factories with 660,000 employees to which the 
Factory Act applied. Of these factories 604 had 
more than 100 employees. Only 41 factories had 
their own hospital and medical staff; and 13 
others had full-time physicians. To comply with 
the Factory Act, 639 other factories arranged 
for the part-time services of physicians, but 
30 of these physicians each served from 4 to 17 
factories, 30 others served 3 factories each, 97 
served 2 factories, and 324 gave part-time 
services to one factory. The 1 to 500 ratio of 
physicians to factory workers was favorable, 
however, as compared to the 1 to 1,200 ratio 
to the general population. 


The factories were among the principal em- 
ployers of public health nurses who were re- 
quired to have finished middle school (11 years) 
and 2 years of hospital training that included 
such subjects as biology, economics, statistics, 
and industrial hygiene. However, as the supply 
of public health nurses was very limited, they 
generally employed the lower grade of nurses 
who had 2 years of general hospital training 
after primary school (6 years). 

* Because current general information concern- 
ing the effects of air raids upon industrial 
health problems was lacking in Osaka prefec- 
ture, the medical inspector assisted the Survey 
by sending industrial nurses to 51 of the large 
local factories to collect data. These 51 factor- 
ies employed 64,000 workers before the air 
raids, and manufactured steel castings (7), 
diesel engines (3), electric motors (4), ma- 
chinery (6), ships and vehicles (6), airplane 
parts (5), ammunition (8), plastic toilet arti- 
cles (8), textiles (2), and portland cement (2). 
The principal occupational diseases had been 
_welding conjunctivitis, eye infections from for- 
eign bodies, impaired hearing, and lead poison- 
ing. It was stated that, before the air raids, 
efficiency had been impaired by long hours and 
black-outs, and that tuberculosis and malnutri- 
tion due to food shortages and distribution 
difficulties had been important health problems. 
These factories had 42 full-time doctors in 19 
plants, 40 part-time doctors in the remaining 32 
plants, 142 nurses in 38 plants, 19 industrial 
hygiene engineers (probably safety inspectors) 
in 14 plants, and 54 other medical department 
personnel in 11 plants. Over-all data on sick 


absenteeism were not available but tuberculosis, 
beriberi, respiratory diseases, and injuries were 
listed as the leading causes of absenteeism. The 
air-raid protection for workers consisted of 
bomb shelters and steel helmets, and a few gas 
masks. ’ 

During this survey of 51 factories, emphasis 
was placed upon the effects of the air raids 
which occurred mainly in the spring of 1945. 
Thirty of the plants visited, or 60 percent, had 
been destroyed. It was reported that only 0.3 
percent of the workers in these 30 factories had 
been killed and 0.8 percent injured, possibly 
because most of the raids were at night, because 
of the air-raid shelters, and because 70 percent 
of the bomb tonnage in this city was incendiary. 
In addition the homes of 21 percent of these 
workers were destroyed. Nineteen percent of 
the plant employees were thrown out of work. 
There were no casualties among the medical 
department personnel but about one-fifth of the 
doctors and nurses were released because of 
shutdowns, and 13 of the 37 plant dispensaries 
were destroyed, 11 by fire and two by high ex- 
plosives. Medical services were reported de- 
stroyed in 15 plants, inactivated in 16, passable 
in 14 and active in six factories. . . 

It was reported that the air raids produced a 
marked increase in sickness absenteeism be- 
cause of beriberi, malnutrition, overwork and 
loss of sleep. Respiratory and digestive diseases 
evidenced little apparent change. Absenteeism 
owing to other eauses such as air-raid evacua- 
tion, foraging, traffic accidents, and fear of the 
raids, was greatly increased. Food supplies 
were stopped in five of these factories, and 
decreased in the remainder even before they 
were destroyed. Other effects of the air raids 
that further lowered production included the 
disruption of private medical services, increas- 
ing tuberculosis, the prevalence of eczema, 
scabies, and other skin diseases because of the 
lack of soap and hot water, great difficulties in 
reaching work, and stoppages of light and heat 
in the factories. 

Other fairly recent data concerning the med- 
ical facilities of factories in typical large areas 
were obtained from a report of an investiga- 


tion of 4,603 factories in Osaka prefecture em- 


ploying 466,995 workers on 10 February 1945. 
Of these factories, only 20 or 0.4 percent had 
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hospitals or dispensaries and a full-time phy- 
sician, 78 or 1.7 percent had a full-time physi- 
cian and consulting rooms, 5 percent had 
consultation rooms with a part-time physician, 
18 percent had part-time physicians but no 
medical equipment, and 75 percent had no phy- 
sicians or medical equipment. It was stated that 
only about 2 percent of the factories had ade- 
quate medical services and equipment and 
these were largely munitions factories. Also, 
only 2 percent of these factories had facilities 
for physical training of employees. 


ABSENTEEISM 


Data regarding absences from work in war 
industries were extremely limited for the last 
2 years of the war. From the available data and 
many statements received from health and fac- 
tory officials, it appeared that factory attendance 
fell off increasingly with the difficulties caused 
by lessened food supplies, poor local transpor- 
tation to work, deteriorating health supervision, 
long hours of work, and increasing illness such 
as tuberculosis, colds, malnutrition, dysentery, 
diarrhea, and chronic fatigue. In the target 
areas, the air raids increased these difficulties 
immeasureably, and lead to sufficient absentee- 
ism (30 to 50 percent) to be a major production 
problem. 

In many war industries, the usual work day 
for adults was 12 hours, with only one or two 
holidays a month. For children, the 10-hour day, 
5-day week was common, and early in 1944 it 
became a 6-day week. Many men worked 14, 16, 
or even more hours per day. 


In the light of past experience in the United 
States, Great Britain and Germany, these pro- 
longed hours of work alone would be expected 
to result in impaired efficiency and increased 
absenteeism. For example, H. M. Vernon of 
the British Ministry of Health has pointed out 
that industrial researches have shown the car- 
dinal error committed by many employers of 
labor during World War I was the imposition 
of excessive hours of work. Employees who 
had been working from 48 to 54 hours a week 
were required to work 70, 80 and even 90 hours 
a week in an effort to increase the production 
of war materials. Investigations showed that 
because of increasing sickness, accidents, and 
spoilage of materials, production suffered heay- 
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ily with these excessive hours of work. IlIness 
was found to be the cause of twice as much lost 
time among both men and women who worked 
long hours as among those who worked relative- 
ly short hours. 


Kossoris, in summarizing the British investi- 
gations, showed that men engaged in the heavy 
manual labor of sizing fuse bodies increased 
their total weekly production 22 percent when 
the weekly hours of work were decreased from 
66.7 to 56.6 (15 percent). These results were 
obtained over a 13-month period. The produc- 
tion increase was attributable to a 39 percent 
increase in hourly output and a decrease in 
wasted time from 8.5 hours per week to 5.3 
hours. Also, in a 93-week study of 100 experi- 
enced female operators turning aluminum fuse 
bodies on capstan lathes, it was shown that by 
reducing the weekly hours in the plant from 
75.5 to 63.5 there was no decrease in produc- 
tion, and that when the hours of work were 
further reduced to 55.3 there was a 1.3 percent 
weekly increase in production. 


A report from the British Industrial Health 
Research Board gave the results of an investi- 
gation made in a number of munitions factories 
during the period from the outbreak of the 
recent war until the end of June 1941. This re- 
port concluded in part: 


1. The results of this inquiry show that 
the time lost by factory workers through 
sickness, injury and absence without per- 
mission, when undisturbed by extraneous 
factors, varied with the weekly hours of 
work. It was usually low when the hours 
of work were less than 60 per week, but 
increased as the hours increased up to 75. 


2. The findings suggest that, over an ex- 
tended period, the weekly hours of work 
should generally not exceed 60 to 65 for 
men and 55 to 60 for women. 


A committee appointed in 1942 representing 
eight United States governmental agencies di- 
rectly concerned with furthering war produc- 
tion studied all available evidence on hours of 
work and concluded: 


. .. that for wartime production the 8-hour day and 
48-hour week approximate the best working schedule 
for sustained efficiency in most industrial operations. 
While hours in excess of 48 per week have proved neces- 
sary in some instances due to a limited supply of super- 
visory and skilled manpower, there has been some ten- 


dency to continue longer schedules after sufficient 
opportunity has been afforded to train additional key 
employees. 


“Plants which are now employing individual workers 
longer than 48 hours a week should carefully analyze 
their present situation with respect to output and time 
lost because of absenteeism, accidents, illness and fa- 
tigue. They should re-examine the possibilities of train- 
ing additional workers now, in order to lessen the need 
for excessive overtime during the long pull ahead. As 
rapidly as is feasible these plants should introduce the 
hours-schedules that will maintain the best possible rate 
of production for the duration.” 


This committee also advocated that one 
scheduled day of rest for the workers and 
supervisors, approximately every seven days, 
should be a universal and invariable rule, and 
pointed out the value of regular vacations. 


Despite this experience and the action taken 
by Western nations, the Japanese governmental 
and military authorities required their war 
workers to work extremely long hours. During 
the latter part of the war many factories per- 
mitted only 1 day off per month for rest and 
recreation. On two occasions the Ministry of 
Health unsuccessfully attempted to convince the 
military authorities to reduce the work day to 
9 hours in the interest of efficient production. 


During the war, the Japanese Ministry of 
Health collected data on sickness absenteeism 
lasting 1 day or longer for 340 factories in the 
six industrial prefectures of Tokyo, Kanagawa, 
Aichi, Osaka, Kyoto and Fukuoka. These ill- 
nesses were based on physicians’ certificates in 
connection with health insurance, and are 
shown in Table 95. For comparison, data are 
shown for an American public utility for the 
5 years, 1940-44. This company had been re- 
porting sickness absenteeism for some time and 
had been found to be fairly representative of 
American industry. 


TABLE 95.—Average daily percentage of workers dis- 
abled because of illness lasting 1 day or more in 240 
Japanese factories and a United States public utility 


Japanese factories American public utility 

Males Females Males Females 
1 ny Sica Rep Se a ede ys 2.5 EN al eg te i Saal Pe I espa ed 
11222 Bey Sear ed a eae er 2.8 Dams aE ese tk. ae an ere ee 
fe es ge 2.9 BEES sees oe [aces Bee 
SOG0! hoe tS eS bs ep 4.4 pap 2.9 
Bua ee a ee eck 3.3 4.3 2.4 3.4 
| 0 0 Rea ta, en gor ee ea 527 6.0 2.7 332 
LACS es ae eS ele 7.2 9.0 3.1 3.8 
Ate erp ee oe eter eee ho. a3 kok 3.8 4.3 


It may be noted from Table 95 that the sick- 
ness absenteeism rates for Japanese males had 
more than doubled from 1937 to 1942, and had 
tripled by 1943. The rates for females doubled 
and tripled during the same two years respec- 
tively, as compared with 1937. It may also be 
observed that these rates for both Japanese 
males and females were about 50 percent higher 
than those for United States males and females 
in 1940-41, about 100 percent higher in 1942, 
and had increased to 130-150 percent higher 
in 1943. It is believed that a much greater dif- 
ference in Japanese and American experience 
would have been evident if Japanese data were 
available for 1944—45, as Japanese officials were 
unanimous in stating that absenteeism had in- 
creased very seriously through 1944, and even 
more after the 1945 air raids. 


The leading causes of the sickness absentee- 
ism in the above study were investigated for 
1942 and were found to be as follows: 


TABLE 96—Leading causes of absenteeism—1942 


Percent. 


Punnonary tHberCwlosis. os e's See. ws tae peed Sek 20 
Gastrointestinal disturbances -............+.... 13. 
RA aes io Ok ee as Sey Traini eN aan Ope eenrs 10 
UOT URIBE Src tad oe ard ste sere learerd Co ce eee eat SE 8 
| A PAY Wel 9 Gea aun ea et ec A eo et a ml A set 6 
PEPONCULUS is rtee irscor el Suede tes ha che oT ROO Sita 5 
COM TUNICELV LUIS. or estar che rice od osacet ee sisheh ga eae eters 3 
INCU OTA hora, fea cota tee She ees ee ae ote teks ST OEE 3 
GH OE ah cree ee ce P ee Sale ice Teas palette eae ae 32 


It is evident that respiratory diseases ac- 
counted for a large proportion of all sick ab- 
sentees. In addition to tuberculosis being given 
as the leading cause for absenteeism, it was also 
stated that many more cases of tuberculosis 
were classified as pleurisy or bronchitis. The 
influence of malnutrition was demonstrated by 
the prevalence of beriberi and gastrointestinal 
disturbances, as well as by its known effects on 
tuberculosis. 


An investigation of the nutrition problem 
was made in 1942 by the Institute of Public 
Health, Section of Industrial Hygiene in 120 
*representative war factories in 4 industries. 
The investigation covered the hours of work, 
attendance, sickness absenteeism, body weight, 
tuberculosis, beriberi and gastrointestinal dis- 
eases. These factories all had more than 1,000 
employees and were privately owned. The per- 
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centage of average daily attendance for the 
years 1936-42 is shown in Table 97. 


TABLE 97.—Percentage of attendance of factory workers 
in four industries, 1936-42 


Industry Sex 1936 | 1937 | 1938 | 1939 1 1940 | 1941 | 1942 Average 

Metal_.....| Male....| 91 91 89 88 89 88 86 89 

Female__ 85 84 85 81 82 81 79 82 

Mechanical_| Male__._| 91 90 88 87 87 97 86 88 

Female__ 86 86 86 85 85 84 81 85 

Textile_____ Male__..| 96 95 94 94 94 92 90 94 

Female__ 93 92 91 89 87 84 79 88 

Chemical___| Male____ 87 88 89 86 83 84 84 86 
Total 

average .| Male____ 92 91 90 8&8 88 87 86 |° 86 

Female__ 88 87 87 85 84 83 79 85 


It will be noted that the average total attend- 
ance rates for men dropped from 92 percent in 
1936 to 86 percent in 1942, whereas the attend- 
ance rates for women dropped from 87 to 81 
percent during the same period. The average 
daily hours of work in three plants during this 
time were 11 for men and 10 for women. The 
physicians who made this study had no tabu- 
lated data later than 1942, but they stated that 
in 1943-44 the attendance rate for men dropped 
to about 80 percent, and for women to about 70 
percent. The rate of attendance steadily de- 
creased and by 1945 was about 50 percent in 
those factories located where the air raids were 
heavy. In the larger and newer factories where 
dormitories were provided, the attendance rate 
was higher, estimated at 70 percent, because 
food and transportation were not time-consum- 
ing problems. In the factories owned by the 
military forces, not shown here, the attendance 
was held close to 90 percent as barracks were 
provided and control of the workers was much 
more rigid. The absenteeism rates indicated by 
the attendance figures presented are probably 
never attributable to sickness in more than half 
the cases, as all the other factors caused by the 
war and the bombing played a very important 
part in absenteeism. The report showed, how- 
ever, a steady decrease in body weight, espe- 
cially in workers over 30 years of age, and a 
gradual increase in tuberculosis after 1939. Dis- 
eases of the digestive system and beriberi were 
highest in 1936, and gradually decreased after-. 
wards until 1942 due to dietary factors. 

The employment of children and young adults 
played an important part in the health condi- 
tions described above. In the metal factories, 
workers under 20 years of age increased from 
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35 percent in 1936 to 44 percent in 1942, which 
was typical of all factories. Since 1942, the size 
of the under-15 age group increased to 20 per- 


cent with the addition of 50,000 to 60,000 chil- 


dren in those factories, while the armed forces 
were drawing heavily on the 15-20-year age 
group. The children worked 5 days a week at 
first, 8 to 10 hours daily, and had a weekly holi- 
day and a day of school. In the spring of 1944, 
the day of school was eliminated and the chil- 
dren worked 6 days a week. Near the war’s end, 
there was a sharp increase in absenteeism, 
largely because of illness. It was observed that 
the children from schools with higher academic 
and physical entrance requirements had better 
attendance records than others. 


Information on absenteeism up to 15 August 
1945 was obtained from a large army arsenal 
consisting of eight factories, four in Tokyo, and 
one each in Kawagoe, Omiya, Sendai and 
Kosugi, and is shown in Table 98. 


TABLE 98.—Hours of work and absenteeism in 
army arsenal 


Number Average Average Percent 
Je Year of hours days per of 
: workers per day month absenteeism 

TOS Doak nner a ae 5, 000 10 24 2 
DOB Ds eee ee 1 5, 000 | 10 24 2 
Wass nat ee tee 4, 900 10 24 2 
OSS Aiea Pee 5, 100 10 24 2 
TBS 0 se ee hs 5, 000 10 24 2 
TOR 2 cats oc eet se 4, 800 10 24 2 
iY Mee Sean ee ae NE ooo 13, 835 11 27 (Q) 

10382 3k ee. hee 23, 124 12 29 () 

S980 Sa es ee 32, 506 12 29 (4) 

TO40 3S eee ee i Fe 33, 701 12 29 (Q) 

1: 5 eee es ace aaa eT 36, 880 12 11 
1 kt pO 5 onste aaee i, eed San a 38, 851 12 29 10 
TORRE ce Stasi Fee 38, 500 114% 29 9 
P0845 228 coe Se aS 47, 807 11 

Aug: 15; 1945-222 48, 894 ll 28 13 


1 Data missing. 


It will be noted that the number of employees 
increased from about 5,000 in 1936 to almost 
49,000 in 1945. The daily hours of work in- 
creased from 10 in 1936 to 11 in 1937; reached 
a level of 12 in 1938-42; were reduced to 1114 
in 1943, and finally to 11 in 1944-45. Meanwhile 
the monthly days of work rose from 24 in 1936 
to 29 in 1938-43, and were reduced to 28 in 
1944-45. Although the proportion of sickness 
absenteeism to all absenteeism is not known, 
the personnel director of this arsenal stated 
that the hours of work had been reduced to 11 
and the days per month to 28 because of in- 
creased fatigue, due to lack of sleep and long 
hours of travel, and increasing tuberculosis. 
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Even though the hours of work were de- 
creased slightly and more dormitories were 
provided and despite the close and increasing 
supervision of employees, the rate of absentee- 
ism had gradually increased from 2 percent for 
the years 1931-36 to 13 percent in 1945. By 
vigorous efforts the authorities had been able 
to reduce the rates from a previous peak of 11 
in 1941 to 10, 9, and 7 in the years 1942-44, but 
the rates almost doubled over 1944 to 13 for 
the first seven and one-half months of 1945, 
rising from 10 percent in March to 30 percent 
in August. It was also reported that time lost 
owing to air raids and alerts varied from 10 
percent in March to 40 percent in August. In 
these factories men were assigned to the air- 
raid details while the women usually remained 
at work. The proportion of females employees 
had gradually increased in these factories 
throughout the war, reaching 32 percent in 
1944, 


The rate of labor turn-over remained at a 
fairly low level in these factories, and even was 
markedly reduced during the last 4 years by 
stringent military control. 


Similar data on absenteeism are not available 
from the navy-owned establishments, but it is 
known the number of civilian employees gradu- 
ally rose from 49,000 in 1941 to 850,000 in 1945. 
The daily hours of work were increased from 
1014, in 1931-36 to 1114, in 1937-41, and again 
- to 1214, in 1942-45, while the working days per 
month were increased from 25 to 26 and then 
to 28 at the same times. Meanwhile, the average 
daily wages for unskilled males had decreased 
from 1.88 Yen to 1.60 Yen and for females from 
1.15 Yen to 1.00 Yen despite a decrease in the 
purchasing power of the Yen. The issue of food 
and some articles of clothing to many of the 
workers helped to offset these extremely low 


. wages. 


Additional statistics compiled by the Man- 
power Division on absenteeism in eight electric 
factories in the Tokyo-Yokohama area show a 
rapid rise during the war which was sharply 
increased where the plant areas were bombed. 
By the end of 1942, absenteeism at these plants 
ranged from 5 to 20 percent, by the end of 1943 
from 10 to 30 percent, and by the end of 1944 
from 12 to 35 percent. The majority of plants, 
by the summer of 1945, had absenteeism rates 
between 20 to 30 percent and several showed 


rates of 50 to 65 percent. 

Special attempts were made to obtain in- 
formation on the effects of the air raids upon 
industrial health and efficiency from Dr. Te- 


‘ruoka, Director of the Institute for Science of 


Labor, who was regarded as the leading author- 
ity in Japan on industrial hygiene and labor 
problems. Although he had no very recent sta- 
tistics on industrial illness, he stated that the 
working ability of the factory employees de- 
creased correspondingly. The attendance rates, 
which reflected the health status of workers, 
became low after the air raids, especially 
among the unskilled workers who constituted 
a very large majority late in the war. As the 
food supplies became smaller, the productive 
power of the workers decreased more rapidly 
that the sickness rates increased. It appeared 
that the effects of malnutrition upon produc- 
tion were greater in reducing general efficiency 
than in causing actual illness. 


In addition to the lack of food, Dr. Teruoka 
stated that long hours of work, interruptions 
of work, the lack of sleep and recreation, diffi- 
culties in shopping for all necessities, anxiety, 
and the extreme irregularities and confusion 
of their daily lives, all contributed in producing 
a severe degree of physical and mental fatigue 
that drastically reduced the working capacity 
of the people. During and after the last bomb- 
ing period, the major additional factor was the 
psychological effects from the confusion and 
the realization of the severity and probable 
outcome of the war. The air raids produced no 
special illnesses themselves but multiplied those 
that already existed and created a high degree 
of “nervousness” and there was a marked re- 
duction in working capacity. As he put it, 
“there was so much to do that they could not 
do.” 

During the last months of the war, the long 
hours of work were not always as important 
in producing fatigue and illness as the other 
factors described. Following the air raids from 
Saipan beginning in September 1944, and espe- 
cially after November 1944, the effects upon 
the supplies and transportation of materials 
were so serious that in many factories the 
workers were not kept busy and had much idle 


~ time during which they could rest or sleep. 


During the war, there was a progressive de- 
terioration in the health supervision and med- 
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ical care of factory employees~ because of 
limitations of medical personnel, shortages of 
supplies and equipment, and the greatly in- 
creased amount of medical work. The large 
numbers of casualties and the confusion caused 
by air raids greatly increased this problem, and 
in many factories there resulted a complete 
breakdown in medical services. This situation 
also contributed materially to the increasing 
illnesses and_ inefficiency among industrial 
workers. 


OCCUPATIONAL DISEASES 


Occupational diseases were not reported 
regularly to health officials by many factories 
because of wartime restrictions on the gather- 
ing of statistics and the secret nature of many 
operations. According to Ministry of Health 
officials, the actual bombardment of industrial 
plants had no significant effects upon the oc- 
cupational disease problem. Indeed, the destruc- 
tion of whole industrial plants eliminated this 
problem, and the marked slowing down of oper- 
ations in other plants either by the direct or 
indirect effects of bombardment often mitigated 
the conditions which were producing occupa- 
tional diseases. 

The threat of air raids, however, kept many 
plants in industrial centers under black-out con- 
ditions at night which interfered seriously with 
the ventilation of operations that produced 
heat, gas and smoke. Although, during the lat- 
ter part of the war, all factories concerned were 
experimenting with ways of solving this prob- 
lem, no generally satisfactory method had been 
found for adequate ventilation under black-out 
conditions. It is believed that the majority of 
cases of heatstroke and carbon monoxide pois- 
oning were the result of inefficient black-out 
procedures. This was a major problem in many 
of the steel mills and foundries and seriously 
interfered with production efficiency, accord- 
ing to Ministry of Health officials. 

The tetraethyl lead plant built in 1942 in 
Koriyama was cited as an example of the effects 
of bombardment upon a plant with a serious 
health problem. The Japanese industrialists, 
with their usual disregard for human life, built 
the plant for producing this lead compound, a 
necessary additive to gasoline, without the in- 
clusion of the necessary control measures to 
prevent wholesale poisoning of workers. When 
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production was begun, about 40 percent of the 
employees became seriously ill and about 15 
workers died. After the first few deaths, the 
majority of workers failed to appear for work 
for 2 weeks. This brought the problem to a 
head, and prompt assistance was requested 
from the Institute of Public Health, whose 
physicians put into effect the control measures 
developed in the United States more than 20 
years previously. These included prevention of 
leaks, local exhaust ventilation, gas masks, spe- 
cial protective clothing, bathing and periodic 
medical examinations. Before the end of the 
war, the employment reached almost 7,000 
workers with but few cases of lead poisoning. 
When this plant was destroyed by air raids, no 
one was poisoned although 200 workers were 
killed by the bombing. 

When the question was raised as to how these 
workers accomplished a strike under conditions 
of wartime regimentation, it was explained that 
the government had only succeeded in gaining 
strict control of the war workers during the 
last two or three years of the war, but even 
then it was difficult to prevent them from al- 
leging illness and staying off the job. A similar 
situation with regard to alleged illness existed 
in Germany, according to the Survey medical 
report, and is known to have been a matter of 
concern in many factories in the United States. 


Other instances where occupational diseases 
were a serious production problem were said 
to have been rather few. There were many cases 
of dermatitis in munitions plants engaged in 
the manufacture of explosives including trini- 
troanisol, picric acid, and TNT, and as many 
as 50 percent of the new workers were so af- 
fected. Because workers rapidly became hard- 
ened or less susceptible to these compounds and 
the cases recovered in two or three weeks, this 
prevalence of dermatitis was not considered a 
major problem. The preventive medical pro- 
gram in these plants included powder uniforms, 
protective ointments, daily bathing, respirators, 
and preemployment and periodic medical ex- 
aminations. The use of respirators was not 
satisfactory as the workers became careless 
after they became hardened and used them in- 
frequently. Inasmuch as relatively little TNT 
was made in Japan and the other explosives 
produced were far less toxic than TNT, syste- 
mic or generalized poisoning from explosives 


‘ 
ee a 


was not the problem there that it was in ord- 
nance plants in the United States. 


Some of the factories manufacturing basic 
chemicals for explosives experienced consider- 
able difficulty because of their properties. Table 
99 and 100 taken from a report of an investi- 
gation of munitions factories by the Institute 
for Science of Labor, show the prevalence of 
occupational diseases before and during the war 
in a large dyestuffs factory which was converted 
to explosives manufacture at the beginning of 
the war. It may be noted that the frequency of 
cases during the war (274 in two years) was 
somewhat less than before the war (439 in two 
years and eight months) although the number 
of workers exposed to these chemicals are not 
known. Of the 274 cases treated during 1943- 
44, dermatitis accounted for 248, while second- 
ary anemia accounted for most of the others. 


TABLE 99.—Industrial poisoning in a dyestuffs factory 


[From January 1936 to September 1938] 


Number 

Causes of cases 
Nitro and nitrochlorine compounds of benzene_____--..--.._-_- 224 
‘Amide compounas Of benzene. -- = 5 ltl 50 
Other ee pervene ' AEM ace eee 24 
Gases (C Pipe earn on os oe ee 42 
Solid bigot Pte dag NaN Oo, COMMON) 228 5 ode gactos sac 17 
Bases and esters of organic and inorganic acids____.__-_-_.______- 39 
OUR GRS oo each es sss ok RSI SRL ay pera ee 43 
OCS EET Sa SDE ee, SE ad RR rate ea ne a 439 

1 Table submitted by Japanese. 
TABLE 100.—Industrial poisoning in an 
explosives factory 1 
[In 1942 and 1943] 

Number 

Causes of cases 
Nitro-chloric compounds of benzene---__---------------------- 250 
SOW eABIL ED NN a Tk a ee cS a ec een seen cncendaewaone 10 
LOST SIG SSS FA 2 pe Sy en ae ee 3 
DIMNINNLIG eeersae = eens eae ne a oe ance wc cccne ese 3 
STO 09 01 LS ee BS to a sae ee oe 2 
Ree gS ee eee eee eR a ee Se ease ee se uns owaden 2 
PIRI RIIN NG Si Br oo i oes 1 
PRtnPEP teehee oe crac ot so see neat e AR UE SL Ss seu 1 
CLES] SOIT SAR Sg ot a Sate ea por) SS Re eee ese ee 1 
DS es BS SSSR oa ia = Spe ha tee See eee ete ie ae 1 
Pee ee te ne at oe a an Se ode ee angen 274 


1 Table submitted by Japanese. 


This same report, as shown in Table 101 pre- 
sents as described by the Japanese physician, 
the symptoms of 113 workers who were exam- 
ined during the 1944 investigation of this 
explosives plant. Although the symptoms .are 
listed as subjective, apparently some of them 
were determined by observation. It may be 


* Sensitive symptoms: 


noted that a large proportion of the 87 aniline- 
exposed workers complained of headache, fa- 
tigue, cyanosis or pallor, dizziness, anorexia 
and discolored urine. The 12 workers exposed 
to nitrobenzene had similar symptoms. Of the 
30 workers exposed to dinitrochlorobenzene, 20 
had some degree of dermatitis, 8 were losing 
weight, and a few had other symptoms. Only 


four workers with nitronaphthalene exposure 


were examined, but three of those complained 
of headache, fatigue, cyanosis or pallor, and: 
discolored urine. 

A study of the plant operation revealed that 
the sources of the toxic exposures were small 
leaks in the chemical equipment which were 
caused by maintenance difficulties and the im- 
proper training of employees. Previously, it had 
been customary to close the plant for a-month 
in summer for repairs to equipment and as a 
vacation for employees, but this had not been 
done for two years. In addition to correcting 
all sources of exposure as much as possible, 


TABLE 101.—Subjective symptoms of workers in an 
explosives plant in 1944 1 


Nitro and Dinitro- 
Aniline dinitro- chloric Nitro- 
workers | benzene benzene | naphthalene 
workers workers workers 


Number of workers ex- 
RENIN OGs se ak te 67 12 30 4 
Local symptoms: 
Eruption and infla- 
mation of skin_____ 
Cough or sputum____ 
Hyperemia of con- 
Junctiva_-__-_..__-. 
General symptoms: 
Headache and heavy 
feeling in the head. 
Weariness and un- 
if) | erento be teeeke ta ore a 
Becoming thin_______ 
Coma or uncon- 
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Circulatory symptoms: 
Cyanosis or pale____- 
Digziness= oft 
Dyspnea_--_.-- Nae 
Palpitation_________- 

Digestive symptoms: 
Nausea and vomit- 
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Strange feelings in ° 


Abnormal colouring of - 
Phesrities= 2238s Ss 16 2 0 8 


1 Table submitted by Japanese. 


recommendations were made to provide pro- 
tective clothing and bathing facilities, and to 
arrange a system of transferring workers so 
that after one week of exposure each employee 
would be shifted to another job for four weeks. 
These recommendations were followed and the 
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TABLE 102.—Reported cases of occupational diseases in 
1944 (from 34 out of 47 prefectures) 1 


Number | Number 
Number of of workers | Number 
Name of occupational of workers | working in of 
diseases factories | in those | hazardous | patients 
factories | workplaces} in 1944 
Mercury poisoning. --_-_--__-- 4 4, 445 729 249 
Arsenic poisoning---..-.____--- Be | ee 409 28 
Phosphorous poisoning. -_____- 2 1, 423 133 22 
ee Moriepy drogen poison- 
Die Se at I 0 et a 2 2, 882 70 10 
Ghromiua. poisoning -...------ Dapsicts a2 ae = 128 87 
* Manganese poisoning----..-._- 2 1, 807 98 19 
sine Poisoning <2. 4. cas2s--5--- 1 953 100 5 
Chlorine poisoning --_--...---- 16 45, 735 1, 425 197 
Fluoric-hydrogen poisoning---- 5 2, 084 400 131 
Nitrogen poisoning - ----------- Ay eaters Ss 250 38 
Chloric Acid poisoning - -__--__ IQ) a ES 370 90 
Sulphurie Acid poisoning a ae eee DU AS ere 878 227 
Sulphuryl (SOg) poisoning. _-__ 5 3, 555 390 43 
Ammonia poisoning--....--.-- 4 17, 226 360 13 
Carbon-monoxide poisoning - -__ 1 (tae ee 1, 927 366 
Carbon-disulphide poisoning _ - 2 15, 108 57 28 
Formalin poisoning-_-.-------- 1 178 30 66 
Titanium tetrachloride poi- 

BONING seo a 1 465 15 36 
Ethylene trichloride poisoning- 1 29, 474 288 8 
Benzol poisoning - -_--_-------- 1 es Ie rp a 860 158 
Nitrobenzol and aniline poi- 

BONED Ree pee e eraser ae il 36, 358 2, 519 291 
Dermatosis due to kerosene_ -- 7 3, 897 751 53 
Raraiine atten sso cs 2 1, 105 44 6 
Dermatosis due to mineral oil. 4 3, 325 334 36 
Dermatosis due to caustic al- 

jb SSS a pega at oph tices i emit 5 5, 496 625 37 
Dermatosis due to alumina- 

Ginkeressss reo ee Sea sk oe 2 1, 446 265 74 
Dermatosis due to chlorinated 

ApEn Alene. eo 4 2, 003 216 186 
Dermatosis due to lacquer--_-_- 9 4, 695 176 126 
Conjunctivitis due to strong 

“TE aS IR Be ccm ee ere, ey ced (OAseees reece 7, 590 2, 543 
Taeeeaabosia due to wet work 

(Spinning) Uses 2532-o° cee S Obi eestecss 10, 519 1, 544 
HeatetrOke sos fe iso i Rapeeeet Re 6, 093 930 
Dermatosis due to tar or pitch_ eS eas 1, 979 601 
Diseases due to noisy work_-___ 18 80, 498 13, 659 429 
Diseases due to dust_-.__-.---- bee ee eA a 4, 036 337 
Sulphuric-hydrogen poisoning- 9 29, 999 2, 808 488 

Teudle eet uekes ate oon 430 | 294, 157 60, 531 9, 502 

1 Tables submitted by Japanese. e 


situation was largely corrected. The anemia 
which was present in the majority of these 
workers was relieved in about four weeks with 
the aid of multi-vitamin and iron preparations. 
The dermatitis cases recovered readily upon 
removal from exposure. The investigators re- 
ported that here as elsewhere they found the 
use of vitamin C very helpful for the preven- 
tion and treatment of industrial poisoning. 
They stated that vitamin C deficiency had been 


observed generally in such cases by a decolori-° 


zation skin test and that this vitamin is of 
importance in assisting the “detoxifying ac- 
tion of the adrenal glands.” 

The most recent data for obtaining a general 
picture of the occupational disease problem in 
Japan are presented in Table 102 which shows 
the number of occupational disease cases re- 
ported by causes, the number of workers ex- 
posed, the number employed, and the number 
of factories involved for 34 out of 47 prefec- 
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tures for 1944. It may be noted that conjunctivi- 
tis (due to strong light), dermatitis due to wet 
work (spinning), heatstroke, tar dermatitis, 
hydrogen sulfide poisoning, ‘‘disease due to 
noisy work,’ carbon monoxide poisoning, and 
dust-produced diseases lead the list in order of 
frequency and each accounts for more than 300 
cases. Other occupational diseases frequently 
reported were nitrobenzol and aniline poison- 
ing, mercury poisoning and sulfuric acid pois- 
oning. Dermatitis from all causes accounted 
for 2,653 or 28 percent of the 9,442 cases of 
occupational disease here reported. 


The Ministry of Health officials also had in- 
formation regarding the occurrence of occupa- 
tional diseases of sufficient importance to come 
to their attention during the last year or two. 
In the airplane factories there had been a small 
number of cases of trichlorothylene poisoning 
at degreasing operations, and many cases of 
dermatitis from diphenylazobenzol used in mak- 
ing sponge rubber for gasoline tanks. These 
latter cases suffered considerable discomfort 
which resulted in some absenteeism. In the 
manufacture of aniline, several plants with 
rather primitive equipment had a fair number 
of cases of aniline poisoning whereas modern 
plants experienced little difficulty. There were 
also cases of headache and other symptoms 
from exposure -to ethylene chlorohydrin while 
making insulation. Before the war, there had 
been about 50 rayon factories which had had 
considerable difficulty with carbon-disulphide 
poisoning but this problem had been controlled 
and all but five of these factories had since 
been converted to war industries. The storage 
battery factories had occasional cases of lead 
poisoning but it was stated these were not 
serious in number or degree. 


Silicosis, a serious problem in many Ameri- 
can trades, was important in relatively few 
Japanese industries, notably in the Ashio cop- 
per mines near Tokyo, a few of the pottery 
factories, and to a lesser extent in some of the 
foundries. Very little had been done to control 
this disease except for the use of wet drilling in 
the mines and the physical examinations re- 
quired by law, as it was stated the owners were 
“old-fashioned and indifferent.” At the smelt- 
ers, there had been serious cases of arsenic 
poisoning which were later controlled by the 
use of electrostatic precipitators. 


- Taste 103.—Industrial accidents for all japan, 1937-42 


Deaths Severely injured ! Slightly injured 2 Total 
Year ‘ Rate per Rate per Rate per Rate per 
; : Actual 1,000 Actual 1,000 Actual 1,000 Actual 1,000 

number workers number workers number workers number workers 
RN eerste fone 2k Hp Se ee ee Ee 681 0. 248 23, 137 41 77, 680 28. 24 101, 498 36. 90 
U0, Seis sdaety. ean eae aid hei galt a ar Sea a eae 834 26, 541 8. 74 90, 869 29. 92 118, 244 38. 94 
pO PSE Se RSs Fes oO ee SOS ee ee Ree 888 28, 628 8.07 91, 467 25. 79 120, 983 34.11 
ee ese te ae sw wenleeaune 840 30, 002 8.17 97, 042 26. 47 127, 884 34. 87 
2) SESE a ST IES pte a 880 , 960 7.91 103, 549 27. 32 134, 389 35. 46 
ee ee a nd cnuintanw ee 885 21, 495 7. 83 124, 441 30. 92 146, 821 39. 00 


1 Absenteeism over 14 days. 
2 Absenteeism over 3 days to 13 days. 


It was learned, from interrogation of key 
officials in the Ministry of Health and Social 
Affairs and in several prefectural departments, 
that very little attention had been given to 
the control of factory health hazards by stand- 
ard engineering practices commonly recognized 
as essential in the United States and other 
Western nations. Indeed, trained industrial 
hygiene engineers were almost nonexistent in 
Japan. The detection and control of health haz- 
ards were the functions of the prefectural 
physicians both in the health and labor sections. 
They made infrequent inspections of factories 
and were available for consultation on health 
problems. The limitation of personnel in these 
departments during the war and the lack of 
close cooperation between these departments 
resulted in an ineffective health program gener- 
ally. The larger factories with one or more full- 
time physicians had considerable better experi- 
ence in determining and controlling unsafe 
working conditions than the many factories 
having no physician. In the small shops and 
household industries, working conditions were 
often very unsatisfactory. 


Health officials stated repeatedly that most 
factory owners were too unprogressive and in- 
different to show any active concern for the 
health protection of their employees. As a re- 
sult, many factories had made no attempts to 
control health hazards and many others had 
done only what seemed absolutely necessary. 
Inspections of representative shipyards, ma- 
chine shops, ordnance plants, and airplane, light 
bulb, and storage battery factories confirmed 
these statements. 


INDUSTRIAL INJURIES 


Prewar industrial safety activities generally 
were limited in Japan, and even these were 


curtailed during the war. An industrial safety 
week was held in early July each year, at which 
time the government distributed propaganda 
in a program that included lectures, movies, 
pamphlets and posters. An industrial safety 
conference had been held annually until 1943 
when it was prohibited because it involved up 
to 3,000 factory and government officials. There 
were no large safety organizations except the 
administrative activities of the central govern- 
ment in the Bureau for Labor in the Ministry 
of Health and Social Affairs, and certain acci- 
dent prevention activities in the Institute of 
Public Health. 


Although no recent accident statistics were 
available to show the general trend in Japan, 
officials were agreed that, excepting certain 
plants where safety was stressed, the accidental 
injury rates rose year by year during the war. 
Table 103 shows the annual number and degree 
of industrial injuries for all Japan for the years 
1937 through 1942. As this table excludes in- 
jured cases losing less than three days’ time, 
these rates cannot be compared with standard 
United States frequency rates. It may be noted 
that the total injury rate declined to 34.11 per 
1,000 workers in 1939 and rose to a peak of 
38.96 in 1942, and that the slightly injured 
workers (off 3 to 13 days) accounted for this 
rise. Table 104, with the industrial breakdown 
of the number of industrial accidents, shows 
that the mechanical industries and metal in- 
dustries accounted for the great majority of 
these injuries in 1942 with almost 89,000 and 
46,000 injuries, respectively. 
~ Table 105 summarizes the wartime accidental 
injury experience for one large mechanical in- 
dustry plant and two large steel plants which, 
according to the Japanese, had active safety 
programs. Plant C is the only one for which all 
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TABLE 104.—Actual number of industrial accidents 


in 1942 
Deaths | Severely | Slightly | Total 
injured | injured 

Mistalindusttyc. 222 1225 sees esse 320 11, 125 34,350 | 45, 795 
Mechanical industry - -------------- 341 14, 061 74,514 | 88,916 
@homical:industry--s-2222-5-2-2-252 99 2, 785 8,824 |} 11, 708 

Gas, electric and water supply 
WOLKE sn enaesce be sa beet eae eta 21 240 541 802 
ROELY OUSUVcicss <> lasee seal 20 1, 537 1, 612 2, 169 
MexilOdn GUSGUY ese sao son see odo 20 1, 048 2, 079 3, 147 
impor inGgustry 2). 2i2s-s-2s-s--5- 56 1, 138 1, 641 2, 835 
Moodstufis industry—<-- 5222-52... 8 243 540 792 
Printing and bookbinding industry _| --------- 31 77 108 
CO Fry 00S) Ysa ca SER TS rey gl ata) reeme e 114 262 376 
AO Taliep et ee eee a 885 32, 322 124, 440 | 156, 648 


TABLE 105.—Industrial accidents in several plants 


Number Rate per 1,000 workers 
of 
workers 
(esti- severely | Slightly 
mated) | Deaths | injured | injured | Total 
Plant A !: is 
LOAD tat ee tet Sei 15, 000 0. 27 12.0 22. 4 34. 67 
Ibty DS tap Seeeee See senerene nae 16, 000 13 ie | 21.0 33. 23 
NOAA a Se ected 17, 000 . 06 21.1 24.7 45. 86 
Plant B ? (Actual) 
MOU See ee eee Sh noe ee eee 36.0 163. 5 199. 4 
TOGO sm ec ecru | See Sead ee TS ees 31. 96. 0 127.5 
DAA ee ee 2, 547 4 29. 4 39.3 69. 1 
1 Kt: Dest oe Raya ae nape see re 1 eh Beereaeeeae pees aly 22.6 54.3 
18): 1 Say ae es a ed 3, 493 1.5 36. 4 26. 6 64.5 
3 he 2 aes eee et 3, 578 1.4 38.8 13.4 53. 6 
Plant C 3 
LO BG nen cee So sere Ss 5, 621 3.2 75 86 164. 2 
rE Nae ete ac 7, 258 1.8 64 76 141.8 
BG slie see es re ee 7, 900 1.3 48 58 107.3 
ROA re ee ae oe 8, 701 .6 40 60 100. 6 
PUA Gar coe pie ae 8, 735 1.6 31 46 78. 6 
LOE et eee Seer Soe ee 10, 161 2.0 49 75 126.0 


1 The Hitachi plant, Hitachi Manufacturing Co. (mechanical industry) 


2 The Yasugi plant, Hitachi Manufacturing Co. (steel industry). 

3 The Kamaishi plant, Nippon Steel Co. (steel industry). ; 

In the slightly injured cases of Plant C are also included cases which 
showed absenteeism less than three days. 


lost-time injuries are shown, i.e., including 
those of one to three days’ absence in the slight- 
ly injured group. For Plants A and C the in- 
terpretation of the varied rates was that the 
accident prevention program resulted in de- 
creasing the injury rates during 1942 and 19438, 
but the increasing severity of the war resulted 
in a large increase in the rates in 1944 (from 
33 to 46 and from 79 to 126, respectively). In 
Plant B, however, special training of new work- 
ers by lectures, pamphlets and a model workers’ 
system was thought to be very effective, as 
indicated by the marked reduction in the rates 
for slightly injured cases, which commonly 
occurred among new and untrained workers. 
Despite this, severe injuries, which usually 
occurred among skilled workers, increased dur- 
ing 1943 and 1944, 


United States accident frequency rates are 
based upon the number of lost-time injuries 
per million man-hours of work. If the total rates 
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for Plant C where all lost-time injuries were 
supposed to have been reported are converted 
to lost-time injuries per million man-hours, the 
frequency rates for the 6 years beginning with 
1939 were approximately 46, 39, 30, 28, 22 and 
35. The frequency rates for American indus- 
tries employing 90 percent of American work- 
ers engaged in the production of iron and steel 
for the same years beginning with 1939 were 
9, 9, 10, 10, 10 and 9.1 The Japanese rate of 35 
lost-time injuries per million man-hours in 1944 
is four times that of comparable American in- 
dustry for the same year, and represents a 
great loss of manpower and efficiency. 


The accident rates were significantly higher 
in 1945 because of the increasing fatigue and 
confusion resulting from the air raids. How- 
ever, no data were available to show the extent 
of the increase except the over-all increase in 
absenteeism described previously. Visits to rep- 
resentative munitions factories, shipyards, air- 
craft plants and electrical equipment plants 
indicated a serious lack of the safeguarding of 
machines, good housekeeping, lighting and 
other factors which are basic principles in in- 
dustrial safety. Even some of the larger air-raid 
shelters observed were so crowded with ma- 
chinery, debris and materials, that speedy in- 
gress would be hazardous. From all available 
information it appeared that the safety pro- 
gram was ineffective and deteriorated with the 
increasing pressure of wartime conditions. The 
air raids aggravated the problem considerably, 
but to what extent is not known. It was stated 
on several occasions that traffic accidents were 
a serious problem during and after the air raids. 


SPECIAL HEALTH PROBLEMS 


The health of many Japanese working-class 
people was impaired enough to create a real 


problem to those physicians in the more modern 


industrial establishments who were trying to 
employ only physically fit workers and to pre- 
vent infectious disease cases from entering the 
plants. Even before the war this was a problem 
wherever careful physical examinations were 
made of applicants for work. For example, in 
the Nakajima aircraft factories in 13 prefec- 
tures, a report shows that from September 1937 


1 Data obtained from Max D. Kossoris, U. S. Bureau of Labor 
Statistics. 


through May 1939, 31.4 percent of all applicants 
for work were rejected by the examining phy- 
sicians. Of those examined, 5.1 percent had 
active tuberculosis, 7.4 percent were suspected 
of having tuberculosis, 14.8 percent had other 
physical disabilities, and 4.1 percent were re- 
jected for “‘other reasons,” presumably physical 
or mental conditions. The percentage of those 
applicants disqualified for work in different 
employment categories is shown in Table 106. 


TABLE 106.—Applicants for work disqualified for 
physical Disabilities, Nakajima Aircraft Factories 


Percent 


EL EET RR ee es Se 0 lana bal Aa Pe 


PP TIIRCINERCE RS creo iuhaine ie Kew sia ee eke ie ay aa 39.9 
JO SEP 0 (3s ie Re a 25.5 
PUIOM COOL ETPACUATES 3 50 iio intel o seo acne eel eiels: als 32.0 
4 A SE a er 37.3 


The fact that 12.5 percent of all these appli- 
cants either had active tuberculosis or showed 
some evidence of inactive or latent tuberculosis 
is an index to the seriousness of this problem 
in Japan. In addition, the preemployment tuber- 
culin test which when positive indicates present 
or past tuberculous infection, gave a positive 
reaction in 24.7 percent of these applicants, 
ranging from 16.8 percent in Ibaraki prefec- 
ture to 65.0 percent in Tokyo prefecture. Un- 
like many other industries, the prevalence of 
tuberculosis was reported to have been kept 
at a minimum in these factories during the 
war by the exclusion of active cases and the 
use of BCG vaccine in susceptible persons.? 
Before the air raids, the medical staff had been 
able to maintain fairly good control over the 
health of the workers, but afterwards the re- 
sulting confusion made it difficult to follow 
established procedures of control and it was 
‘not certain to what extent their health had 
been affected. It was stated that the long hours 
of work and lack of food caused sufficient ex- 
haustion to increase absenteeism, even though 
these workers were under rigid police control. 

At the Yuassa Battery Co., near Osaka, tuber- 
culosis and malnutrition were considered to be 
the most serious health problems. The medical 
staff, considered the best in the prefecture, 
stated that about 5 percent of job applicants 
were found to have tuberculosis, and about 1 
percent of the previously screened employees 


2 Public Health Report, 7 June 1946, indicates recent favorable 
United States experience with this vaccine. 


developed tuberculosis annually. Some _ indi- 
viduals with tuberculosis were employed during 
the war because of the labor shortage. The 
medical director stated the main problem was 
malnutrition which lowered the workers’ resist- 
ance to the point that they did not recover from 
common infections in a normal manner. The 
average daily diet was 1,800 calories but the 
workers here received 200 to 300 extra calories 
from additional rice. Despite the large number 
of lead-handling operations there had been few 


cases of lead colic, a fact which he attributed to © 


the periodic physical examinations to detect 
early symptoms. 

The dispensary at the Tokyo-Shibaura Elec- 
trical Co. in Tokyo was located in the adminis- 
tration building after the April and August air 
raids destroyed the plant hospital. This plant 
engaged in the manufacture of radio and radar 
tubes and light bulbs, had formerly employed 
15,000 workers but was now reduced to 3,000 
because of the destruction of several major 
units. Tuberculin tests and X-ray films were 
also utilized here to eliminate applicants with 
tuberculosis, and for the annual examinations. 
The plant medical records had been destroyed 
by the April air raids but the following 639 
cases of illness were treated in the out-patient 
clinic between 23 April 1945 and 31 July 1945: 


TABLE 107.—Number of cases of illness among out- 
patients, Tokyo-Shibaura Electrical Co. clinic (April-— 
July 1945) 


Gastro-intestinal disorders >".7....'0 2 0s eee 230 
Colds-and“acute bronchitis: i,t Gass awa tee cnethcae 192 
PURNONATY:“CUDErCULOSIS:2) 2 nous vow eee oes 115 
| 2a S(T hg t= cee OS ae Pees RMSE SDR cliche SRR ER OT mee BO 64 
HS {oi 061 3(c) 5) Ree Per pa ee pes wianaree | Cope prod retin han tym ae Ur ELENA, 32 
Riewmavion obese es Sed ob SLR 3 
Tndiectiods:. JaAUndIGe et! ... Os ob ieitece. ie eherers BIS ret ae 3 


It may be noted that tuberculosis and its com- 
mon manifestation, pleurisy, accounted for 28 
percent of all illnesses during the last months 
of the war, while beriberi and gastro-intestinal 
disorders, the latter often a symptom of mal- 
nutrition, accounted for 41 percent. The inci- 
dence of upper respiratory infections was not 
remarkable. Unfortunately, there were no avail- 
able data on absenteeism. 

In the large Mitsubishi shipyards in Kyushu 
the number of employees had been reduced from 
a wartime high of 21,000 to a low of 7,500 in 
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November 1945, although at this time almost 
2,000 were absent daily, largely because of local 
transportation difficulties. All new employees 
had undergone the usual preemployment exam- 
inations and about five percent of these had 


tuberculosis. Wartime conditions of work had 


resulted in increased malnutrition, especially 
beriberi, tuberculosis, dysentery and many 
cases of scabies and other skin diseases. The 
annual examinations had revealed about 15 
percent of new cases of active tuberculosis. The 
medical director stated that dysentery had be- 
come more prevalent since the air raids. 

An extensive investigation of the health of 
factory laborers from 1936 through 1942 was 
made by Dr. Tomoyoshi Ishikawa and his as- 
sistants in the Industrial Hygiene Section of 
the Institute of Public Health. This investiga- 
tion of 120 privately owned factories each em- 
ploying 1,000 or more workers was made in 
connection with -employees’ National Health 
Insurance and included such factors as body 
weight, beriberi, diseases of the digestive sys- 
tem, tuberculosis, absenteeism, hours of work, 
and age distribution. 

It was found that the body weight decreased 
from year to year, especially in males, and that 
the rate of decrease was higher in men over 
30 years of age than in younger age groups. 
The average body weight for all males in all 
factories declined from 53.2 kilograms in 1936 
to 50.3 kilograms in 1942, a difference of 2.9 
kilograms or almost 6.5 pounds. The average 
decline in weight by industries was 3.7 kilo- 
grams for foundries, 1.2 kilograms for metals 
industry, and 2.9 kilograms for mechanical in- 
dustries. The weight decline in chemical plants 
was not significant. The average weight for 
female employees declined from 47.5 to 45.6 
kilograms, a loss of 1.9 kilograms or 4.25 
pounds in the mechanical industries, but showed 
no major variation in the metals industry. 
(Chapter on Nutrition). 

Data showing the prevalence of beriberi suffi- 
ciently severe to cause three or more days’ ab- 
sence from work was obtained from the health 
insurance department. From a peak monthly 
rate of 27 per 1,000 males in. October 1936, the 
incidence of beriberi decreased rapidly to 14 
per 1,000 in “August 1941, but began to rise 
again in 1942 and reached a new seasonal high 
level of 28 per 1,000 in July 1942. The highest 
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rates were in the metals and mechanical indus- 
tries while the lowest were in the chemical 
plants. "The investigators stated they did not 
believe there was a major increase in beriberi 
rates among industrial workers after 1942 be- 
cause less rice was available than formerly. 
Recourse was made to other foods and many 
industries provided workers with vitamin con- 
centrates. It was stated that because of these 
factors, the edema of beriberi was seldom ob- 
served, but investigators could find the early 
stages with sensory disturbances and muscular 
weakness. 

Diseases of the digestive system were quite 
common throughout this period with a seasonal 
rise during the summer months. The high and 
low monthly morbidity rates per 1,000 male and 
female workers are shown in Table 108: 


TABLE 108.—Incidence of diseases of the digestive sys- 
tem among factory workers, 1936-42. 


[Per 1,000 workers] 


| 
1936 | 1937 | 1938 | 1939 | 1940 | 1941 | 1942 


PUT ee SIS Jeo sce, eae 79 60 58 48 43 34 45 

Bo) ite cp re be 22 24 23 22 19 15 20 
Females 

PS eo Ve oe Theres yun 31 28 28 23 18 16 13 

T5OW eae Gee ie z 8 6 5 6 4 5 


A well-marked decline in the frequency of these 
disorders is observed for the years 1936-41, but 
in 1942 the summer rates increased sharply 
among the male workers. It was stated that 
with reduced food supplies in 1943, 1944 and 
1945, the prevalence of digestive disorders be- 
came more serious. 

This investigation showed that the incidence 
of illness attributed to tuberculosis among 
these factory workers gradually increased, espe- 
cially after 1940 through 1941, with a sharp 
rise in 1942. The following figures show the 
highest monthly tuberculosis morbidity rates 
per 1,000 male and female factory workers for 
the years 1936-42: 


| 


| | | 
| 1936 | 1937 | nee | 1939 | 1940 | 1941 | 1942 


The 1986 incidence of tuberculosis among males 
had doubled by 1941. and quadrupled in 1942, 


while among females it remained fairly con- 
stant until 1942 when it reached a peak rate 
double that of any preceding year. Tuberculosis 
was much more prevalent among females until 
1941 when the rapid increase among the males 
caused the male rates to become higher. This 
early preponderance of tuberculosis among fe- 
males was true only in the mechanical industry. 
Tuberculosis was more prevalent among males 
in the metals industry and the rates in the 
chemical industry were approximately the 
same. In classifying the plants by districts it 
was noted that the prevalence of tuberculosis 
increased more markedly in the Kinki and 
Kyushu districts than in the others. These in- 
vestigators emphasized that according to in- 
formation from factory physicians and factory 
inspectors the prevalence of tuberculosis had 
increased rapidly since 1942 when these data 
were collected. Two important causes for this 
rise were the continued lack of sufficient food 
to maintain health and the deterioration of 
factory medical services and health supervision 
to the point where cases of active tuberculosis 
were not found and isolated. The labor short- 
age also contributed to the employment of work- 
ers with tuberculosis and other diseases ordi- 
narily considered disqualifying, and many 
workers were not even examined. 


The absenteeism figures gathered in this in- 
vestigation have been presented in a previous 
section. However, a special correlation made in 
one iron and steel works, between the hours 
of work and absenteeism showed that as the 
average daily hours of work were raised from 

9.9 in 1936 to 11.0 in 1942, the attendance rate 
fell from an average of 86.7 percent to 78.2 
percent. 3 

Because of the gravity of the tuberculosis 
problem in industry, and the deterioration of 
health services, the Institute for Science of 
Labor made a special survey in 1943 in repre- 
sentative factories. The results of this survey 
are shown in Table 109. 

It may be noted that the prevalence of active 
tuberculosis was found to be quite high in many 
of these industries. These high rates compared 
very unfavorably with United States industries 
in which X-ray surveys of 1,000,000 adult war 


TABLE 109.—Prevalence of active tuberculosis among 
factory workers, 1943 


Active 
tuberculosis, Open 
open and tuberculosis 
closed only 
(percent) (percent) 


Location 


Osaka prefecture: 
etal factories _ __ 


Tokyo prefecture: 
Mechanical factories 
Printing fantories=.52 20202 5 ea! Se 5 

___ Chemical factories 

Shizuoka prefecture: 
Rayon factories 

Kyushu: 

Coal mines_ 

Tohoku: 

Metal mines 


~ 
ie SLO Ete Oe OF ROP 
IN SC 8 CONIA O50 


I Indicates data not available. 

’ This report showed about 1.5 percent with adult type of pulmonary 
tuberculosis but it was ascertained from the authors that only one in three 
was subsequently determined to have active infection. 


workers indicated about 0.5 percent® had evi- 
dence of active tuberculosis. Of more impor- 
tance in controlling the spread of infection are 
the open or infectious cases, ranging from 0.6 
to 4.4 percent of these workers, who are a con- 
stant source of danger to other employees. The 
physicians who made this 1943 study believed 
that tuberculosis had increased markedly since 
that time because of malnutrition, and that the 
loss of control of and dispersal of infectious 
cases caused by the air raids further aggravated 
this problem. 

Other data showing the gravity of the tuber- 
culosis problem in Japanese factories are pre- 
sented in Table 110. These data resulted from 
investigations in Osaka prefecture by the health 
department, the Japanese Anti-tuberculosis 
Society, and the annual examinations required 
for males 15 to 26 years of age and females 15 
to 20 years of age, by the “Law of the National 
Control of Physical Strength” passed in 1942. 
Other examination results included are the an- 
nual examinations made under the Factory Act 
which were reported to the prefectural govern- 
ment. In the large factories these were made 
by the factory physicians whereas in the small 
factories they were made by a part-time doctor 
or the prefectural physicians. On the mass 
surveys X-ray studies were made, at least on 


the positive reactors to the tuberculin test, al- 
3 This report showed about 1.5 percent with adult type of pul- 
monary tuberculosis but it was ascertained from the authors that 


only one in three was subsequently determined to have active in- 
fection. 
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TABLE 110.—Results of tuberculosis surveys in 
industries in Osaka prefecture 


G: Percentage with tuberculosis 

Year Industry Number Total 
examined Active— | Active— 

Inactive open closed 
1940_| Cotton mills ?___._______ 6,660 33 1.0 (1) 4.3 
1940_| Heavy industry ?_._____- 9,138 5:8 DIP, (1) 7.5 
1940_| Fiber factories °________- 6,115 As] 1.0 .8 3.7 
1940_| Heavy industry 3_______- 11,360 1.8 2.4 1.3 5.5 
1941_| Heavy industry ?_______- 4,618 5.6 3.3 (1) 8.9 
1941_| Fiber factories *__________ 3,884 8 8 5 2.1 
1941_| Heavy industry §______.. 22,501 ay, 2:7 hes) B.7 
10415 Ractomes 4c ee oS ARR ie ae aay ae na Cee eens 2.6 
1942_| Small factories 2_________ 5,037 9.6 4.4 (1) 14.0 
1942_| Heavy industry ?________ 15,133 1.5 12 lis 4.0 
1942_| Factories 4 (children)_____ OY Pie eins ZT ce peso ey Pa et 5.3 
1943_| Miscellaneous factories ?__ 1,124 4.7 1.3 (1) 6.0 
1943_| Miscellaneous factories °__ 26,121 1.0 shea ; 2.9 
1943_| Miscellaneous factories 4__ (OT 9 g e ae SNet SAS oed eh bte  ee re 5.3 
1944_| Miscellaneous factories 4__ 74,103 3.2 se Bi) 521 


1 Where data are not shown in appropriate column, there was no distinction made 
between open and closed cases. 

2 Prefectural investigations. 

3 Anti- Tuberculosis Society investigations. 

4 By law for the national control of physical strength, young males only. 


though the X-ray was not always included in 
the examinations in some small factories. The 
data are not strictly comparable by these vary- 
ing techniques but it will be noted that the 
prevalence of tuberculosis was rather high in 
all these studies, the median rate being 5.3 
percent. Data from factories were not available 
for 1945 because work was disorganized by the 
air raids. Among the 4,300 male high-school 
and college students examined early in 1945 
there were 149 cases of tuberculosis, a rate: of 
3.5 percent as against 2.5 percent for similar 
groups in 1944, which substantiates the rising 
trend claimed by Japanese officials. The rates 
for factories would be higher for each year 
were it not for the required rejection of job 
applicants with active tuberculosis, and the 
cases detected by previous examinations and 
placed under treatment. Indeed, the sizeable 
number of cases found in these plants reflects, 
in part, the breakdown in the efficiency of med- 
ical services in these factories. 


The prefectural health office in Osaka fur- 
nished data showing the results of physical 
examinations of young males, age 15-26 years. 
These were made according to the Law for the 
National Control of Physical Strength for the 
years 1941-44 and showed the prevalance of 
tuberculosis, beriberi, and trachoma. The prev- 
alence of tuberculosis among those employed in 
industrial plants was shown along with other 
industrial tuberculosis surveys in Table 110. 
The complete data on illness revealed by these 
examinations are shown in Table 111. The 
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examinations were made on 14,123 students, 
309,097 factory employees, and 437,412 other 
young males in cities, towns and villages. This 
sample should be a fair cross section of young 
males in Osaka prefecture. In 1941 examina- 
tions were made only of males 15-19 years of 
age whereas in 1942-44 the examinations in- 
cluded males under 26 years of age. The rates 
for 1941, therefore, may not be strictly com- 
parable to the rates for other years. 

It may be noted that after 1941 tuberculosis 
was about twice as prevalent in the factories 
as in the schools. In 1942, it was approximately 
twice as prevalent in the factories as in the 
other groups in the cities, towns and villages, 
but a marked increase of rates in the latter 
groups in 1943-44 far outdistanced the factor- 
ies. The average rates for all groups in the 
years 1942-44 remained about six percent, 
which indicated the seriousness of this prob- 
lem. 


TABLE 111.—Results of 895,632 physical examinations 
of young males in Osaka prefecture 


1941 1942 1943 1944 
Tuberculosis (percent): 
CMOS sc 2. Je coe ee ae he hipaa 1. 86 3. 09 3. 20 eh | 
MarbOnes soe st SEs Lick ee 2. 63 5. 33 5. 28 5. 16 
OT ers a ek eee se ee ee ae 2. 86 2. 54 9. 27 8. 97 
Weighted average. ..-.-----_---_- | 2671 620| 657| 5.56 
Beriberi (percent): 
PCROOIRS. =. kc. Serre tee per pees - 95 . 67 50 39 
FGCUORIOS Se x6 Sheet ees weeks ene 4. 39 2. 87 2.09 1. 54 
OGRRR hs Sere cel, Cre eee ee 2. 42 1.31 72 1. 33 
Weighted average___________-____- 2. 61 1.73 1. 48 1, 21 
Trachoma (percent): 
BebOolsrs #225 ce ee Sates ber igi 1. 78 1.53 1,30 1.18 
WACTORIOS tee oe eee ee ee 6. 27 5. 25 4.18 3. 81 
OGHerS: eter ee eke pe aoe 14. 52 14. 82 11. 93 12. 74 
Weighted average___....-......_-_ 10. 70 9. 80 6. 89 5.77 


Evidence of beriberi was found in 2.61 per- 
cent of these examinations in 1942 but became 
somewhat less prevalent with rates of 1.73, 
1.43 and 1.21 for the years 1942-44. The rates 
among factory workers were roughly twice as 
high as among the unemployed in cities, towns 
and villages, and were about four times the 
rates for students. These data support the 
opinion of health officials that the incidence of 
beriberi had declined during the war because 
of the lessened use of polished rice. 

Here as elsewhere in Japan trachoma was a 
problem, but the data indicated its prevalence 
decreasing from an average rate of 10.7 per- 


cent in 1941 to 5.77 percent in 1944, the greatest 
reduction being in the factory group. The prev- 
alence of trachoma was almost four times as 
great in the factories as among students, but 
was only one-third to one-fourth as great as 
among the cities, towns and villages. No ex- 
planation was given for these differences in 
rates and trends, but previous reports indicated 
a decrease in trachoma because of an active 
preventive medical program. Examinations in 
1923 revealed the incidence of trachoma to be 
14.68 percent among conscripts, 10.84 percent 
among factory workers, and 16.69 percent 
among school children. By the end of 1938, there 
were 1,305 clinics for the exclusive treatment 
of trachoma. 


Syphilis was an important problem among 
industrial workers as in the population gener- 
ally, but was given very little attention. Routine 
blood tests or mass surveys were seldom made, 
and even the plants with large medical staffs 
seemed unconcerned about this disease. It was 
stated that so much concern and emphasis had 
been placed on the control of tuberculosis and 
malnutrition that little time was available for 
other health problems in industry. A random 
survey of 1,000 persons in Osaka city shortly 
before the war revealed 10 percent with positive 
blood reactions indicating syphilis. In this group 
municipal workers had a rate of five percent, 
therefore it was probable that the rate for the 
industrial workers included was somewhat 
higher than the average rate of 10 percent. In 
Kyoto, the prefectural health officials stated 
that in factories employing many young work- 
ers with fairly high wages, a wartime survey 
of 5,000 men showed 16 percent with positive 
syphilitic reactions. It was the consensus that 
rates for all venereal diseases had increased 
seriously during the war because of more young 
girls in the factories, increased earnings, and a 
weakening of morals. In Osaka, it was also 
stated that illegal abortions had been a serious 
problem. 


Since 1943 almost all workers in factories 
have been protected by the National Health In- 
surance Law. Under this law, sick industrial 
workers are entitled to a cash allowance, free 
medical care, maternity benefits and a small 
sum for burial expenses. Physicians attending 
workers insured under this law were paid by 
the government through the medical society, 


and the selection of physicians was on a panel 
basis. Although data were not available for 
1945, it is doubtful if they could have shown 
the complete picture of industrial illness, as, 
according to the Ministry of Health officials, 
there was a tendency late in the war for workers 
to go to private physicians rather than the 
doctors provided by the national insurance law, 
as many workers had more money than for- 
merly. 


SUMMARY 


Bombardment in the target areas affected the 
health and hygiene problems of industrial 
workers chiefly by aggravating the existing 
illnesses, fatigue, and inefficiency caused by 
wartime conditions and the further deteriora- 
tion of factory medical and health services. 

Fatigue was an important causé of absentee- 
ism before the air raids and became even more 
so afterwards. During the war, the usual work- 
day for adults had been increased to 12 or more 
hours and for children to 10 hours. Adults were 
allowed one holiday every 2 to 4 weeks and 
children were permitted one holiday per week. 
Unlike the Western nations by 1943 the Jap- 
anese had relaxed many of the protective meas- 
ures of their labor legislation, especially per- 


_ taining to women and children. One outstanding 


fact was the indifference of the industrialists 
toward the health and efficiency of their war 
workers. 

With the progress of the war and especially 
after the air raids, food supplies became 
shorter, more time-consuming effort was re- 
quired to obtain the meager rations allowed, 
and malnutrition became an important problem 
despite extra allotments to industrial workers. 
Local transportation difficulties increased work- 
ers’ traveltime. The confusion resulting from 
the raids in target areas made every detail of 
daily living a difficult task, even in those areas 
where the workers’ homes were still intact. The 
threat of air raids kept many factories under 
black-out conditions and, as ventilation was in- 
adequate, the effects of heat, gases and smoke 
increased illness and decreased efficiency. The 
psychological factors associated with the con- 
fusion, frustration and anxiety caused by air 
raids appeared to be an important cause of 
increasing fatigue. The limited number of in- 
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dustrial physicians, with inadequate medical 
supplies and equipment, had their work greatly 
increased by the air raids. The result was a 
serious deterioration of health supervision. 


All of these factors caused a state of chronic 
fatigue that along with actual illness contri- 
buted to the absenteeism which became an im- 
portant factor in production. Studies of 120 
representative factories showed that average 
attendance rates for males declined from 91 
percent in 1936 to 86 percent in 1942, and for 
females from 87 percent to 81 percent during 
this interval. Estimates by industrial hygiene 
officials in the Ministry of Health indicated that 
during 1943-44 the attendance rates for men 
and women dropped to about 80 and .70 percent, 
respectively. After the 1945 air raids, the at- 
tendance rates for factory workers in the 
heavily industrialized target areas declined to 
about 50 percent where the bombing was heavy, 
and this factor became a major production 
difficulty. The attendance rates declined only to 
about 70 percent in the more modern factories 
where sufficient dormitories were provided to 
ease the transportation and food supply prob- 
lems, and held close to 90 percent in army- 
owned factories where barracks were provided 
and strict military control was maintained. The 
factories in the mountains and small towns 
were able to maintain much better attendance 
than those in the target areas. 

Another investigation by the Ministry of 
Health revealed that certified sickness absentee- 
ism had doubled in 1942 and tripled by 1943 
from the 1937 rates of 2.5 percent among males, 
and 2.8 percent for women. The rates in 1943 
were 7.2 percent for males and 9.0 percent for 
females After 1943 it was the consensus that 
there was a progressive increase in illness rates. 
The chief industrial illnesses were tuberculosis, 
digestive disorders, colds, beriberi, pleurisy, 
bronchitis, conjunctivitis and neuralgia. 


In one large army arsenal, where workers 


were under stringent military control and bar-- 


racks were provided, absenteeism rates rose 
from an average of 7 percent for 1944 to 138 
percent for the first 744 months in 1945, and 
during this latter period the monthly rates rose 
from 10 percent in March to 30 percent in 
August. 

Fatigue and malnutrition, major factors in 
causing increased illness and absenteeism, se- 
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riously impaired the efficiency of those workers 
able to remain on the job. 

Tuberculosis, malnutrition and syphilis were 
major health problems among Japanese war 
workers. These problems were intensified by 
the air raids. Tuberculosis accounted for 28 
percent of all illnesses during the last months 
of the war in one large factory, while gastro- 
intestinal disorders and beriberi, which are 
common manifestations of malnutrition, to- 
gether accounted for 41 percent of the illness 
there. Even before the air raids, a special sur- 
vey of nine leading industries in five districts 
indicated that from 1.9 to 10.7 percent of the 
workers had active tuberculosis, the average 
rate being five percent. Of these cases from 
one-third to one-half were open or infectious 
cases and a danger to all contacts. The dispersal 
of cases and the crowding of families because 
of the air raids undoubtedly was resulting in 
an increase in the prevalence of tuberculosis. 


It was generally agreed that malnutrition had 
increased, especially since the air raids. Beri- 
beri rates, however, declined early in the war 
and, with few exceptions, did not become more 
prevalent during the latter part of the war. 

Syphilis was an important though unrecog- 
nized problem. Although limited surveys indi- 
cated that 10 to 16 percent of factory workers 
had positive blood reactions, little concern was 
shown for this problem as all the emphasis was 
placed on tuberculosis and malnutrition. 

Trachoma appeared to decline as it had in 
the pre-war years, although it was still an im- 
portant problem. In one large industrial group 


the trachoma incidence had dropped from 10.7 © 


percent in 1941 to 5.8 percent in 1944. 

Dysentery was mentioned by several factory 
physicians as an important problem, but in gen- 
eral it appeared to parallel the trends in the 
various localities which are described in the 
chapter on communicable diseases. 


Limited data on occupational diseases did not 
indicate these to be a major problem in most 
Japanese industries. Owing to the indifference 
of the industrialists and military officials, how- 
ever, few or no standard control measures were 
utilized to prevent these diseases before they 
became unavoidable issues. Industrial hygiene 
engineering control of hazardous occupations 
was largely unknown outside of governmental 
health agencies, which had little authority over 


war industries. Efforts to control occupational 
diseases were often made only by factory and 
prefectural physicians, who were badly over- 
worked. Almost 10,000 cases of occupational 
diseases were shown by 34 prefectures in 1944. 
These diseases included dermatitis, conjunctivi- 
tis, heatstroke, deafness, pneumoconiosis and 
the usual variety of poisonings from toxic dusts, 
vapors and gases. The air raids relieved or 
solved the occupational disease problems in 
target areas by slowing down production or by 
destroying the factories. 

Accident prevention activities were almost as 
limited in industries as the industrial hygiene 
activities. Although statistics which are di- 
rectly comparable to data for industries in the 
United States were not available for all Jap- 
anese industries, in one iron and steel works 
that Japanese officials said had an active safety 
program and reported all lost-time injuries, 
accident frequency rates varied from two to 
five times as high as comparable American 
rates during the last 6 years. Its rate of 35 
lost-time injuries per million man-hours for 
1944 was four times that for comparable United 
States industries. 

The prewar organization and program of the 
national and prefectural governments for the 
promotion of industrial health appeared fairly 
adequate. Under the stress of wartime condi- 
tions and the military seizure of control, how- 
ever, the organized control of health in factories 
was largely dissipated. The division of func- 
tions and responsibilities for industrial health 
problems between the health and police depart- 
ments at prefectural and subprefectural levels, 
the reduction of medical personnel despite in- 
creasing problems, and the wartime ban on the 
collection of statistics such as occupational dis- 


eases, did much to minimize the effectiveness 
of these groups. The larger and more modern 
factories employed physicians, the small fac- 
tories depended on parttime physicians or upon 
assistance from the prefectural governments, 
and the small household industries and shops 
had no systematic health supervision. In the 
factories employing physicians, health supervi- 
sion deteriorated during the war because of 
limitations of personnel, supplies and equip- 
ment, and the growing load upon the medical 
departments. After the air raids, many of the 
plants in target areas suffered serious or total 
disruption of their medical services. 
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VI. AIR-RAID CASUALTIES 


NUMBER OF AIR-RAID CASUALTIES 


Sources of Information 


The most direct effect on health of air attacks 
is found in the deaths and injuries resulting 
from bombing of populated areas. Unfortu- 
nately the confusion during and immediately 
‘after bombing handicapped the collection of 
accurate casualty data so that a broad margin 
of error probably exists in the information 
obtained. 

A record of air-raid casualties for 163 Jap- 
anese cities, showing totals of injuries and 
deaths in each city from the beginning of the 
bombings in November 1944 to the end of the 
war in 1945, was provided in a report secured 
by the Survey Civilian Defense Division (Ap- 
pendix C-1). This report was compiled by the 
Japanese Air Defense General Headquarters 
and after the dissolution of that agency, was 
revised and completed by the Ministry of Home 
Affairs. This report shows a total of 235,616 
deaths and 265,556 injuries, but is not com- 
plete. For 3 of the 163 cities listed, no totals of 
deaths and injuries are shown. One of these 
three cities, Kagoshima, had a population of 
190,925 in 1944 and, according to the report of 
the Twentieth A F, 44 percent of its urban area 
was destroyed by bombing. The other two cities 
were small and their casualty totals conse- 
quently less significant. Another report, also 
secured by the Civilian Defense Division from 
the Japanese Ministry of Home Affairs, lists 
casualties for the entire country by prefectures. 
It indicates totals of 269,187 deaths, 109,861 
serious injuries and 195,517 slight injuries, or 
574,565 casualties in all. 

The completeness of the listing of bombed 
cities shown in the report on the 163 cities may 
be tested by comparing it with that found in 
the record of bomb tonnage dropped on urban 
areas in Japan by all United States Army and 
Navy planes. The urban area tonnage computa- 
tions included 125 of of the 163 cities for which 
casualties were reported, and these 125 cities 
accounted for 98.5 percent of the total bomb 
tonnage dropped on urban area targets in 
Japan. They also accounted for 99.5 percent of 
the total casualties reported for the 163 cities. 
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This indicates that the 125 cities covered by 
both of these reports constitute a fairly com- 
plete list of the cities the United States Army 
and Navy forces bombed and which the Jap- 
anese authorities stated sustained casualties. 


The Ministry of Home Affairs report on the 
163 cities includes casualty totals for the six 
large cities—Tokyo, Yokohama, Osaka, Kobe, 
Nagoya and Sendai—for which similar infor- 
mation was submitted to the Survey represen- 
tatives by prefectural health division authori- 
ties. A comparison (Appendix C-—2) indicates 
that the totals on deaths are similar, but that 
the Ministry of Home Affairs totals of injuries 
are considerably smaller than those provided 
by the prefectural health divisions. For two of 
the six cities the death totals are identical and 
for another they compare closely, while for 
the remaining three the differences counter- 
balance so that the total difference is less than 
1 percent of the total deaths shown in either 
report. For injuries, the prefectural health 
division reports for all except one of the six 
cities show considerably larger totals than the 
reports of the Ministry of Home Affairs. For 
Tokyo the prefectural health division total is 
more than twice the Ministry of Home Affairs 
total, and for Kobe it is five times the total re- 
ported by the Ministry. For both of these cities 
the total injuries reported by the Ministry of 
Home Affairs also are considerably less than 
the total deaths shown in the same report for 
these cities, which suggests under-reporting of 
the injury totals in the Ministry of Home Af- 
fairs report. For the six cities the prefectural 
health division reports on injuries represent an 
increase of 81 percent over the corresponding 
totals reported by the Ministry of Home Affairs. 


The implications of this comparison indicate 
that while the two reports support each other 
on deaths, the report of the Ministry of Home 
Affairs is conservative on its total of injuries. 
In view of this, and also the fact that the pre- 
fectural health divisions are more direct sources 
of information than the Ministry of Home Af- 
fairs, their totals rather than those provided 
by the Ministry of Home Affairs for these six 
cities will be used in further discussions of air- 
raid casualties in this chapter. 


a ae 


The Ministry of Home Affairs report on 
casualties for Hiroshima and Nagasaki, the 
cities on which atomic bombs were dropped, is 
also extremely conservative. Its total of 55,855 
deaths is less than half of the 120,000 deaths 
settled upon by Survey Medical Division repre- 
sentatives who visited these cities, and its total 
of 87,269 injuries is also considerably less than 
the Medical Division total of 160,000 injuries 
(Appendix C-2). Since the Medical Division 
total of injuries and deaths for these cities are 
the result of careful study by investigators who 
visited the cities, they will be used in further 
discussion in this chapter instead of the totals 
reported by the Ministry of Home Affairs. 

Introduction of .all the changes discussed 
above into the total of deaths and injuries re- 
ported by the Ministry of Home Affairs raises 
the totals for the 163 cities to approximately 
300,000 deaths and 433,000 injuries or 733,000 
casualties in all. A similar change in the more 
complete report for all prefectures raises the 
Ministry totals to 330,000 deaths and 473,000 
injuries or 806,000 total casualties for the en- 
tire country. 

It is rather surprising to note that this civil- 
ian casualty total is larger than that covering 
combat casualties for the armed forces. The 
military casualty total settled upon by the Mili- 
tary Analysis Division of the United States 
Strategic Bombing Survey is 778,550. This 
covers land action outside of the Home islands 
and Formosa. It is 25,000 less than the total of 
806,000 civilian air-raid casualties mentioned 
above. Comparison of the totals of deaths and 
injuries shows that the combat death total of 
491,000 is half again as large as the 333,000 
civilian deaths and the total of combat injuries, 


287,550, is considerably smaller than the cor- 


responding civilian total of 473,000. 


Casualty Rates 


Ninety-four of the 163 cities for which casu- 
alty totals have been reported had 100 or more 
casualties. These 94 cities account for 499,181 
or 99.5 percent of the 501,172 total casualties 
reported for the 163 cities. Casualty rates for 
these 94 cities on the basis of their 1944 popu- 
lation—except for Tokyo, Yokohama, Osaka, 
Kobe, Nagoya, Sendai, Hiroshima and Naga- 
saki, for which more recent population infor- 
mation is available—are 14.2 deaths and 20.6 


injuries, or a total of 34.8 deaths and injuries 
per thousand persons (Table 112). 

These rates include those for Hiroshima and 
Nagasaki which are especially high since they 
include casualties produced by the atomic 
bombs. If casualties for these two cities are 
omitted, the rates for the remaining 92 cities 
are 8.7 per thousand for deaths and 13.3 for 
injuries or 22.0 inclusive. 


TABLE 112.—Air-raid casualty rates for 94 cities 
grouped by size of death rate 


Number of casualties per 
thousand persons 

| Number _ 

| of cities 


Population 


Total Percent 
Deaths | Injuries | Total | population | of total 


Hiroshima and Naga- | 
| 


CT See RO Ne a Me See eae 224.3 | 299.1 | 523.4 535,000 2.6 
thand overs: 2a. oe 8 16.9 25.5 42.4 | 6,629,969 31.6 
it) Yee an wee 11 12.0 12.2 |. .24.2 948,758 4.5 

Poe we ee 20 6.7 12.0 18.7 | 5,909,307 28.1 
Under ites ety ood 5: 53 2.1 2.9 5.0 | 6,970,179 33.2 
92 cities (except Hiro- 

shima and Nagasaki)_|_________ 8.7 13.3 22.0 | 20,458,303 97.4 

pI aga a, Hegel? 2 14.2 20.6 | 34.8 | 20,993,303 100.0 


Of these 94 cities, 8 with 31.6 percent of the 
population of the total group had death rates 
in excess of 15 per thousand. The high popula- 
tion proportion of this group of eight cities is 
largely due to the fact that it includes Tokyo 
and Kobe. All but one of the remaining six cities 
have populations of less-than 100,000. The 
highest rate of 19.9 deaths per thousand per- 
sons was shown for Hamamatsu, a city of 
162,816 persons in Shizuoka prefecture between 
Tokyo and Nagoya. The injury rate of 17.9 per 
thousand persons in this city was also high. 
Death rates of less than five per thousand were 
reported by 53, or more than half of the 94 
cities, and these 53 cities contain 33.2 percent 
of the population of the entire group.. 


Casualties and Size of City 


When casualty rates of these 92 cities (ex- 
clusive of Hiroshima and Nagasaki) are 
grouped by size of city it is evident that con- 
siderably higher rates are shown for cities of 
300,000 and over than for cities under that size 
(Table 113). 

This is due both to repeated and intensive 
bombing of the metropolitan cities and also to 
the fact that bombing of wide areas in these 
large cities rendered escape much more difficult 
than in the smaller cities where the distance to 
the perimeter of the area set afire was not so 
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TABLE 113.—Air-raid casualty rates for 92 cities 
grouped by size of city 


| Number of casualties per 

thousand persons Percent 
Poptlation of city Number Total of total 
of cities population | popula~ 

Deaths | Injuries | Total tion 
300,000 and over_._--- 10 10.8 17.6 28.4 | 12,084,575 59.2 
200,000-299,999.____-- 9 4.8 8.6 13.4 | 2,136,505 10.4 
100,000-199,999______- 21 6.4 6.8 13.2 | 2,898,690 14.1 
Under 100,000___-__--- 52 5.8 6.0 11.8 | 3,838,533 16.3 

BY 1 92 8.7 13.3 22.0 | 20,458,303 100 


great. The effect of this latter factor is more 
clearly shown in the higher casualty rate per 
thousand tons of bombs dropped on these larger 
cities, and is described in some detail in a later 
section. The cities with populations of 300,000 
or more show a casualty rate of 28.4 per thou- 
sand, which is over twice as high as that for 
cities of 200,000-300,000 population. The casu- 
alty rates for the cities under 300,000 popula- 


tion also decreased with size but the decrease 


is not pronounced and the death rate of 4.8 for 
cities of between 200,000 and 300,000 popula- 
tion is lower than that for smaller cities. The 
group of 10 cities of 300,000 or more includes 
all the cities of this size in Japan except Hiro- 
shima, and the group of 9 cities of between 
200,000-300,000 includes all the cities of that 
size except Nagasaki and Shappiro. Hiroshima 
and Nagasaki, as has already been stated, have 
been omitted from this classification because of 
their higher casualty rates resulting from the 
atomic bombs, and Shappiro is the chief city of 
the northern island Hokkaido, which was not 
severely bombed. The 10 cities of more than 
300,000 population include Kyoto which was 
bombed very slightly, reporting only 296 casu- 
alties. This group of cities also includes five 
other cities besides Kyoto with populations of 
more than 500,000, namely, Tokyo, Osaka, 
Nagoya, Yokohama and Kobe. These cities had 
uniformly high casualty rates; the highest was 
Kobe’s 47.4 per thousand, with Tokyo’s 42.9 
per thousand only slightly lower, and Nagoya’s 
16.6 per thousand being the lowest. 

The average for the five cities was 34.5 casu- 
alties per thousand persons which is more than 
a third higher than the average of 22.0 per 
thousand for the 92 cities. Of these 34.5 casual- 
ties, 13.0 or about one-third were deaths. It may 
be noted that for these cities the death rate 
from bombing alone is slightly larger than the 
normal annual death rate from all causes for 
the United States. 
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TABLE 114.—Air-raid casualty rates for 5 largest cities 
(except Kyoto) 


{Rate per thousand population] 


Tokyo Osaka Nagoya Yoko- Kobe Total 
hama 
Deaths: — cael 16.7 6.1 7.3 5.9 15.3 13.0 
Injuries... 26.2 13.7 9.3 18.2 82.1 21.5 
Total____ 42.9 19 8 16.6 24.1 47.4 34.5 
Population______ 5,469,000 | 1,726,000 | 1,131,000 | 781,000 | 632,000 | 9,739,000 


Casualties and Bomb Tonnage 


A study of air-raid casualties in relation to 
the tonnage of bombs dropped has been made 
for 81 cities for which the total of casualties 
reported is in excess of 100 and for which the 
information on bomb tonnage dropped is clear. 
The bomb tonnage reported for these cities is 
84 percent of the total tonnage reported for the 
entire country. The average number of casual- 
ties per thousand tons of bombs for these cities 
was 1,305 deaths and 1,990 injuries or a total 
of 3,295 casualties. 


Four cities reported deaths in excess of 2,000 
per thousand tons of bombs dropped and their 
rates were all exceedingly high, the lowest being 
4,492 deaths per thousand tons of bombs. The 
highest, Tokyo, showed 5,633 deaths and 8,515 
injuries per thousand tons of bombs dropped. 
The other three cities in this category were 
relatively small, being less than 150,000 popu- 
lation. Three-fourths of the cities comprising 
more than 40 percent of the entire population 
reported deaths which averaged less than 1,000 
per thousand tons of bombs dropped. The rates 
for injuries maintained a rather constant ratio 
to death rates for all categories. They averaged 
about 60 percent of the total casualties and 
ranged from 58 to 65 percent for the various 
groups shown in Table 115. 


Casualties, Bomb Tonnage and Size of City 


When air-raid casualties per thousand tons 
of bombs dropped are studied by size of city 
(Table 116) the most striking observation is 
the tremendously higher rates which prevailed 
for the cities of 300,000 population and over. 
The rates for both deaths and injuries were 
more than two and one-half times as high as 
the next highest rates, which were for cities of 
between 200,000 and 300,000 population. For 
all cities the rate increased constantly and 
rather rapidly with size of city, but the in- 


TABLE 115.—Air-raid casualty rates for 81 cities grouped according to number of deaths caused per 


thousand 
tons of bombs dropped 
Number of casualties per thousand 
Percent tons of bombs dropped 
Number | Population} of total Bomb 
Deaths per thousand tons of bombs dropped of cities Total population tonnage 
Deaths Injuries Total 

PTA es a ASS DEES Se ep Tea 4} 5,707, 402 30. 6 5, 616 8, 403 14, 019 16, 869 
AUN Seis ne ee ie eee de Sa Ba eben cae ew eus 7 | 1,650, 652 8.9 1,717 3, 134 4, 851 7, 908 
DST ool So ag SIN in SSS oa dR i epee STO Se rere aig 9 | 3,383,056 18.1 1, 312 2, 294 3, 606 16, 469 
Me a a en hc cean deece een enem 23 3, 948, 243 21. 2 735 1,025 1, 760 47, 474 
LT Rg a SIRS Sa SS Sg oe ee 38 | 3, 960, 235 21.2 245 342 587 46, 330 
Sena eee ae ete a ee ee 81 | 18, 649, 588 100.0 1, 305 1, 990 3, 295 135, 050 


crease was not as pronounced for the smaller 
cities as it was for these two top groups. A 
major reason given for this increase in casualty 
rates with increase in size of city was that a 
greater area was covered by a single bombing 
raid in the larger cities and there was conse- 
quently greater difficulty in escaping from such 
areas. 

A comparison of the population of these 
groups of cities shows more than half (59.6 per- 
cent) of the people residing in these 81 cities 
were in the nine largest cities having the 
heaviest casualty rates in relation to tonnage 
of bombs dropped. The other three groups have 
the remaining half of the population rather 
evenly distributed among them. 

The percentage of casualties which were in- 
juries ranged from 64 percent for cities of 
between 200,000 and 300,000 population to 50 
percent for cities of under 100,000 population, 
with an average of 60 percent for all 81 cities. 


Monthly Casualty Totals for Five Largest Cities 


Information on casualty totals is available 
for each month of the bombing period for the 
five largest cities bombed, Tokyo, Yokohama, 
Osaka, Nagoya and Kobe. Correlation of these 
‘casualty totals with bomb tonnage dropped on 


these cities by month (Figure 32) shows a 


varied relationship between these two factors. 
There is a possible explanation for the records 


of casualties of Yokohama in April and for 
Kobe in August which are unsupported by rec- 
ords of air raids on these cities during these 
months. The bombing raids which produced 
these casualties are recorded as bombings of the 
industrial cities of Kawasaki adjoining Yoko- 
hama and Nishinomiya adjoining Kobe. Actu- 
ally the raids were directed against these areas 
without regard to the boundary lines of the 
different municipalities but are recorded as 
against Kawasaki and Nishinomiya because 
most of the bombed areas lay within these cities 
rather than the adjoining cities of Yokohama 
and Kobe. However, the resulting casualties in 
Yokohama and Kobe were reported by these 
cities and so appear here as part of their record. 
Outstanding among the casualty totals is the 
186,961 reported for Tokyo in March 1945. This 
total is accounted for almost entirely by the 
raid of 9 March which caused 185,657 casual- 
ties, 83,600 of them being deaths and 102,057 
injuries. There were 1,665 tons of incendiary 
bombs reported for this raid, which indicates a 
rate of 112 casualties per ton of bombs in con- 
trast to the average of 3.3 casualties per ton of 
bombs which prevailed for the 81 cities or the 
5.7 casualties per ton of bombs which prevailed 
for the nine large cities (Table 115). The fore- 
most reasons given for the exceedingly large 
number of casualties resulting from this raid 
were that this was a surprise raid and that the 


TABLE 116.—Air-raid casualties per thousand tons of bombs dropped for 81 cities grouped by size of city 


Number of air-raid casualties per 


Percent thousand tons of bombs 


i a | | 


Population | of total Bomb 
totals | population : tonnage 
Deaths Injuries Total 
11, 119, 176 59. 6 2, 152 3, 520 5, 672 60, 549 
2, 136, 505 11.4 809 1, 489 2, 248 12, 807 
2, 528, 555 13.6 755 811 1, 566 24, 109 
2, 865, 352 15. 4 462 471 933 37, 585 
18, 649, 588 100. 0 1, 305 1, 990 3, 295 135, 050 


Size of city Number 

of cities 
OETA E09. O02) SRS SSS EE Se aE ea it aap ey a i rete 9 
NN feet sketch a etcl wepcosenescedscucGesccals— 9 
LOVE Lo Oo US SS ees ee eee ne ee ee eee eee 19 
CUP ST0) 1) EE Me Si pec ae ee ee ie eee oe ee pe ie eee 44 
TUNE 2 rc IR oe er i ne Sots e pen buuceee sed 81 
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area hit was closely built-up and thus conducive 
to the development of large conflagrations. In 
May about four times as many tons of incen- 
diary bombs were dropped on Tokyo as were 
used in the March raid, but the May casualty 
rate was only about one-sixth as large as that 
of March. The May casualty rate of 4.7 per ton 
of bombs approaches the previously mentioned 
averages of 3.3 for the 81 cities and 5.7 for the 
nine largest cities. 

Examination of the data for the other four 
cities indicates that there is no other monthly 
record that approaches that of Tokyo for 
March. 

The May record for Nagoya shows a high 
tonnage of bombs with a comparatively low 
casualty total. The reason given for this was 
the difficulty of securing effective results in the 
incendiary bombing of Nagoya. The built-up 
area was so interspersed with open spaces that 
it was very difficult to develop large conflagra- 
tions, and casualty totals were consequently low 
due to the comparative ease of escape from the 
area set afire. In contrast, the high-explosive 
bombing of factory areas in June produced a 
rather large number of casualties. It may be 
noted that this June record for Nagoya is the 
only one shown in Figure 32 in which deaths 
exceed injuries. The ratio of deaths to injuries 
varied considerably but only for this one month 
did the number of deaths actually exceed in- 
juries. 


Casualties and Percentages of Built-Up 
Areas Destroyed ; 


For 59 of the 94 cities for which casualty: 


rates are shown, the percentage of the built-up 
area which was destroyed by bombing has been 
reported by the Twentieth A F (Appendix 
C-1). These percentages of area destroyed 
range from 17.9 to 99.5. Table 117 groups these 
59 cities by percentage of built-up area de- 
stroyed and shows casualty rates for each 
group. This reveals a rather close correlation 
between total casualties and also deaths and 
injuries taken separately for cities having less 
than 60 percent of their built-up area destroyed. 

For cities with 50 to 59 percent of their 
built-up area destroyed the rates for total casu- 
alties (injuries and deaths) are all exception- 
ally high. Study of the casualty rates of the 
cities making up this group shows that these 
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TABLE 117.—Air-raid casualty rates for 59 cities 
grouped by percentage of built-up area destroyed 


Number of casualties per 

Percentage thousand population Percent 
of area Number # mae Population | of total 

destroyed of cities | total popu- 

Deaths | Injuries | Total lation 
SPAOO 2 ea 1 13. 4 23.6 37.0 160, 531 1.0 
rel Lac ee gees Sa 4 8.0 8.5 16.5 334, 089 2.0 
y ft cep h De eaecan dae Sea ll 9.6 8.7 18.3 1, 118, 871 6.6 
60-60 eae ee 7 7.9 16.6 24. 5 723, 887 4.3 
OISOR gaa yf 16.0 25. 3 41.3 6, 660, 077 39. 6 
(SUD. ba AE Se ag 10 6. 2 10.0 16.2 | 2,045, 577 12,2 
BOBO eee Tae 10 5.8 10.0 15.8 3, 975, 107 23.6 
2) 5-0/4) eae ee ee 8 4.2 4.3 8.5 1, 523, 207 9.1 
10-19 qo ESSE 1 3.8 1.9 5.7 5, 218 1.6 
Alle. ties. =. 59 10. 2 15.7 25.9 | 16, 306, 614 100. 0 


high over-all rates are due to the fact that the 
group includes Tokyo and Kobe, both of which 
had casualty rates considerably higher than 
those of other cities in the group. If these two 
cities are omitted the rates of this group of 
cities having 50 to 59 percent of their built-up 


area destroyed drop to 6.7 for deaths, 12.3 for 


injuries, and 19.0 for total casualties. Use of 
these rates for the cities having 50 to 59 per- 
cent of their built-up area destroyed produces 
a series of death rates which increase constantly 
with the percentage of area destroyed except 
for a slight drop for cities having 80 to 89 
percent of their area destroyed. For injuries 
and total casualties the correlation also holds 
for all groups except the two having 70 to 79 
and 80 to 89 percent of their areas destroyed. 
The one city which is listed as having more 
than 90 percent of its area destroyed is 
Toyama, the capital of Toyama prefecture. This 
city was reported 99.5 percent destroyed, with 
a casualty rate of 37.0 per thousand population. 
This damage was largely the result of an inten- 
sive bombing on the night of 1 August 1945. 


NATURE OF AIR-RAID CASUALTIES 


‘Background 


Information relative to the nature of air-raid 
casualties in Japan was extremely limited and 
difficult to obtain. The lack of any official or 
unofficial scientific studies in the field was 
rather shocking. This is especially true when 
one is acquainted with the great mass of data 
which was collected by the Germans during the 
period of their bombing. A review of the Medi- 
cal Division report on “The Effect of Bombing 
on Health and Medical Care in Germany,” re- 
veals the many detailed studies conducted by 
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the Germans in an attempt to indicate the exact 
causes of injuries and deaths during air raids. 
Special commissions were appointed by the 
Reich Ministry of the Interior and Luftwaffe 
to study the causes of death in air raids and to 
examine both injured and uninjured survivors. 
It was officially estimated by the Germans that 
20,000 to 30,000 autopsies were performed on 
air-raid victims during the war and countless 
injured persons were examined. 

The contrasting paucity of information rela- 
tive to air-raid casualties in Japan was almost 
unbelievable. Detailed investigation in the vari- 
ous ministries of the imperial government and 
in several of the larger medical colleges failed 
to reveal any studies with the exception of those 
related to the atomic bombings. Even in the case 
of the atomic bombings it is difficult to know 
what the Japanese would have done had they 
been left to their own initiative. Since the war 
was concluded so shortly after the atomic bombs 
were dropped most of the studies of these effects 
were done after the end of the war and much of 
it under the direction of United States scien- 
tists. The Medical Division was unable to find 
evidence of a single group organized for study, 
or even a single autopsy performed relative to 
the nature of the casualties by incendiary and 
high-explosive raids on Japanese cities. No one 
in a sufficiently high position for his opinion to 
be worthy of consideration seemed to appreciate 
the need of such information. 

Since there had been no scientific studies it 
was extremely difficult to gather information 
relative to the air-raid casualties. All informa- 
tion had to be gathered piecemeal. Physicians, 
air-raid workers and police were interviewed in 
several of the Japanese cities which were sub- 
jected to bombing. They were interrogated with 
reference to the type of injuries, the treatment 
given, the outcome of these injuries, and the 
character and circumstances of the deaths in 
the various air raids. Finally, more specific in- 
formation relative to the distribution of casual- 
ties among the various types of injuries and 
deaths in several large Japanese cities was 
obtained from the health divisions of the pre- 
fectures in which these cities were located. 


Causes of Deaths in Four Japanese Cities 


_ Information relative to deaths was obtainable 
from four cities of Japan, Kobe, Nagoya, Sendai 


and Tokyo (Table 118). Percentage distribu- 
tion by cause for all deaths was obtainable for 
Kobe and Sendai, and for 90 percent of the 
deaths in Nagoya, but for less than one percent 
in Tokyo. The data on Tokyo does not represent 
a satisfactory sampling and is a report of deaths 
occurring in only 13 hospitals. Thus all instan- 
taneous deaths or other deaths which occurred 
before the patient could be removed to the hos- 
pital were not included. Therefore, no special 
significance can be attached to the Tokyo rec- 
ord, but it is of interest to see to what extent 
this record supports that of the other cities. 


TABLE 118.—Percentage distribution by cause for deaths 
resulting from air raids on four large cities 


All 

Cause of death Kobe | Nagoya| Senday | Tokyo cities 
as are nett saat : e Pe. 
| 3 55g 1, ae ee sk ei Seale at Mia 84.6 25.6 76. 4 56. 1 59. 2 
Effects of bomb blast____- 4. 53. 7- 8.8 18.3 25. 3 
Crushing and suffocation __|_______-- 9. 2 | 9.5 12.9 4.7 
Guashot wounds_______-- =D ae ee) ty, 9) [ae kag .4 
6117s Mee Pe ee Radel eT my, 10.7 | 11.4 |--------- 12. 7 10. 4 
use 2 BH 100.0 | 100.0! 100.0} 100.0} 100.0 

Total deaths in above dis- | w 

py 2) 5) 1 a re eer EA 9, 209 7, 481 1, 167 574 18, 431 
Total deaths reported_____- 9, 209 8, 240 1,167 | 93,329 111, 945 


For three of these cities (Kobe, Sendai and 
Tokyo) the pattern of causes is reasonably uni- 
form. Burns stood first by a rather wide margin, 
while the effects of bomb blast, and crushing 
and suffocation held about equal prominence as 
second and third causes. Gunshot wounds re- 
sulting from machine gun strafing was given 
as the cause of 5.3 percent of the deaths in 
Sendai. In contrast to these three cities, Nagoya 
showed the effect of bomb blast as the major 
cause of deaths while burns were in second 
place. This difference from the record of other 
cities is also apparent in the injuries reported 
from Nagoya (Table 119). 


Cause of Injuries in Five Japanese Cities 


Data relative to the distribution of injuries 
by cause were available for five Japanese cities 
(Table 119). However, for only two cities did 
this information cover all of the air-raid casu- 
alties reported. For Nagoya the study on the 
type of injury was limited to an investigation 
of the records of patients admitted by six hos- 
pitals for treatment of injuries and constitutes 
72 percent of the total injuries reported for the 
city. The reports for Osaka embrace 77 percent 
of the total injuries. For Tokyo, the information 
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was limited to admission to 13 hospitals and 
represented only eight percent of the total re- 
ported injuries. 

None of the reports were very specific in ter- 
minology and many had to be regrouped to 
conform to a uniform nomenclature before they 
could be compared with the data obtained from 
other cities. 


TABLE 119.—Percentage distribution by cause for in- 
juries resulting from air raids on five large cities 


All 
Injury Kobe | Nagoya! Sendai | Tokyo | Osaka! cities 
Burns and other ef- 82.7 18.8 75.0 45.4 | 39.6 42.7 
fects of fire and 
smoke, 
Disorders of the eye__|__...-__- 11.5 6 30.8 31. 2 28.3 
Effects of bomb blast_|_________ 8.7 14.0 se day Regs ie 2.8 
Fractures and dislo- 9. 2 12, 2 8 3.9 4.3 6.8 
cations. 
Bruises and lacera- 8.1 48.7 9.6 7.0 14.1 14.9 
tions. 
MOTI Soe ok as te vale SEG SE ee Se re 6.0 10.8 4.5 
Toten ei soae 100. 0 100. 0 100. 0 100.0 | 100.0 100. 0 


Total injuries in 
above distribution. 

Total injuries re- 
ported, 


10, 914 
141, 083 


19, 239 
24, 720 


20,702.| 7,554 | 1,909 


20, 702 | 10,519 | 1,909 | 198, 933 


Burns and other effects of fire and smoke took 
place among the causes of injuries for four of 
the five cities. Sendai, Nagoya, Osaka and 
Tokyo reported separately disorders of the eye, 
and for the latter two cities this condition ac- 
counted for 30 percent of all injuries. While 
Kobe did not list disorders of the eye as a 
separate cause, its percentage of injuries due 
to burns and other effects of fire and smoke is 
as large as that attributed to this cause and 
disorders of the eye taken together for either 
Sendai, Osaka or Tokyo. It has, therefore, been 
assumed that the two causes were listed to- 
gether for Kobe. Disorders of the eye have been 
defined as conjunctivitis and other effects of 
exposure of the eye to smoke, gas and heat. It 
can readily be seen that these two causes are a 
subdivision of the grouping called burns and 
other effects of fire and smoke. It may thus be 
said that 70 to 83 percent of the injuries for 
four of the five cities were due to the effect of 
fire and smoke. Disorders of the eye when re- 
ported separately accounted for nearly 50 per- 
cent of the total injuries attributed to smoke, 
gas and heat. 

Reference to Tables 118 and 119 reveals that 
the percentage distribution by cause for both 
deaths and injuries in Nagoya showed consider- 
able departure from the trend in the other 
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cities. Effects of bomb blast was by far the most 
prominent reported cause of death in Nagoya 
while in the other cities it was of much less 
importance. Again, in the report of injuries, 
bruises and lacerations was the first cause in 
Nagoya with fractures and dislocations more 
prominent than in the other four cities. These 
data suggest the possibility that high-explosive 
bombs may have been responsible for a larger 
portion of the casualties in this city than in the 
others for which records were obtainable. Un- 
fortunately, information is not available show- 
ing the cause of casualties for each air raid, 
but totals of casualties and of bomb tonnage 
are available for each month. Study of these 
figures indicates that the number of casualties 
sustained in June was one-fourth of the entire 
total for Nagoya and that the casualty rate per 
thousand tons of bombs dropped was almost 
twice as large as during any other month. These 
facts taken together with the fact that the June 
bombing was entirely with high explosives in- 
dicates that high-explosive bombs did play a 
prominent part in producing casualties reported 
for Nagoya. Another factor, mentioned by rep- 
resentatives of the Twentieth A F, was the 
difficulty experienced in securing satisfactory 
results in incendiary bombing of this city. The 
built-up area was sufficiently interspersed with 
parks and other open areas to make the develop- 
ment of large conflagrations very difficult. Thus 
there was a comparatively small number of 
casualties produced by incendiary raids, and 
the distribution figures on injuries and deaths 
show considerable differences from the data on 
the other cities. 


Heat 


As pointed out previously, heat was respon- 
sible for the large majority of both injuries 
and deaths in the bombing of Japan. Since the 
large preponderance of the bombing of the 
densely populated areas was incendiary and 
since cities were so inflammable, this fact was 
clearly anticipated. The crowded conditions and 
the almost wholly wooden construction of the 
Japanese cities made them an ideal target for 
incendiary bombing. In most of the larger cities 
“fire storms’’ were rather easily created by the 
wide dispersal of incendiary bombs. These “‘fire 
storms” were due to the rushing of cooler air 
from the perimeter toward the center of the 


fire as the heated air of the burning area rose. 
Such incidents were seen in Germany but prob- 
ably reached even greater proportions in Japan. 
The wind velocity near the edge of.the fire often 
reached hurricane proportions and was capable 
of collapsing buildings and of sweeping persons 
off their feet. Incidents have been reported in 
which trees with trunks 2 feet in diameter were 
uprooted. These “fire storms” were particularly 
important since they in themselves produced 
casualties and in addition, such wind velocity 
interfered seriously with attempts of persons 
to escape from the burning areas. 


In many of the Japanese cities fire lanes or 
firebreaks were constrtteted prior to bombing. 
These open strips were 36 to 120 feet in width 
and were created by the demolition of inflam- 
mable buildings. During the saturation bomb- 
ing of cities the conflagrations were so intense 
and widespread that these relatively narrow 
open spaces offered but slight impediment to the 
progress of the fires. As pointed out in the re- 
port of the Civilian Defense Division, the fire 
lanes provided easy access for fire-fighting 
equipment to burning areas in small and more 
isolated fires, but the major purpose that they 
served in the large conflagrations was as an 
avenue of escape for persons in the area. 


Generally speaking, in the course of massive 
burning of the Japanese cities practically every- 
thing in the path of the fire was destroyed. In 
the residential areas where there were only a 
few scattered, fire-resistant buildings literally 
everything was destroyed. The skeletons of 
brick or concrete buildings frequently remained 
erect but usually the interior was completely 
gutted by fire. In the business districts the 
number of fire-resistant buildings increased 
and in the central business areas of several of 
the cities many of the larger and more modern 
buildings were completely intact. The ability of 
these buildings to remain depended to a great 
extent upon the surrounding buildings or upon 
cleared areas about them which had been 
created by the demolition of more inflammable 
buildings. The value of such buildings for pro- 
tection of their occupants against injury and 
death was not always reflected in their ability 
to withstand fire because many persons died in 
unburned buildings, particularly when such 
structures were surrounded by burning areas. 


- Due to the character of the raids, which for 


the most part were completely or largely in- 
cendiary, most of the Japanese were able to 
escape from their houses and other buildings if 
they attempted to do so. There were few reports 
of persons being trapped in buildings, except as 
a result of demolition bombing. However, when 
bombing of urban areas first began, many of 
the Japanese depended on air-raid shelters 
which they had constructed beneath their 
houses. When their houses were_destroyed by 
fire these shelters were death traps for the occu- 
pants. As late as June 1944 pamphlets issued 
by the Ministry of Home Affairs advised the 
construction of shelters by excavating beneath 
the houses. However, after the first few urban 
raids the danger of such shelters was apparent 
and the government revoked this recommenda- 
tion advising that shelters be constructed in 
open spaces and that open trench shelters be 
roofed over. 


Usually with the development of saturation 
raids persons fled to shelters in open areas or 
tried to escape to parks or beyond the perimeter 
of the fires. The highly combustible Japanese 
buildings quickly burst into flame and there was 
but little time to escape. Naturally, in the larger 
fires there was more difficulty in reaching the 
perimeter and the number of casualties was 
correspondingly higher. Survivors recounted 
fleeing down streets in an effort to escape the 
flames only to find their path blocked on all 
sides by equally intense fires. Traffic jams de- 
veloped and in‘many instances milling throngs 


“were isolated and burned en masse (Figure 33). 


Following the fires it was common to find 
burned corpses littering the streets of the 
burned areas (Figure 34). Some were lying in 
positions in which they had fallen, others were 
in positions suggesting that they had attempted 
to rise after falling but were unable to continue, 
and still others were in groups as if they had 
huddled together for mutual protection. Many 
were burned beyond recognition, the remains 
actually consisting of the skeleton with only 
charred remnants of clothing and soft tissues. 
Others were less badly burned, their clothes 
completely charred, yet they could be identified. 
Mothers were found with infants on their backs 
or clutching at their sides (Figures 35 and 36). 
In all of these instances when the bodies were 
sufficiently intact, there was evidence of a 
struggle to escape the heat and flames. 
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FIGgurE 33. Burned corpses as found on the streets of Honjo Ku, Tokyo, on 10 March 1945. 


FIGURE 34. Countless burned corpses littering the streets of Hanakawa Do, Tokyo, 
on 10 March 1945. 
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Often the frightened or burned persons were 
able to make their way to the rivers or canals 
so common in Japanese cities. It was reported 
that during the great fire raid of 9-10 March 
over Tokyo, thousands fled to these bodies of 
water for protection. As the numbers increased 
in these narrow canals, thousands were stam- 
peded beneath the surface and were drowned. 
On the exposed surfaces many must have suf- 
focated due to the combined effects of carbon 
monoxide and the lack of oxygen. It is probable 
that a few were saved by these streams but in 
many instances they accounted for a very large 
number of the deaths (Figure 37). Similar ac- 
counts were obtained in cities other than Tokyo, 
especially Osaka. 


Air-raid shelters in the Japanese cities of- 
fered little protection to the populace. The open 
or covered trench shelters which were so com- 
mon, actually amounted to death traps in many 
instances. Occupants of shelters beneath de- 
stroyed homes or surrounded by burned build- 
ings were killed in almost every instance. Most 
of them were burned beyond recognition. Where 
the shelters offered sufficient protection against 
flame and heat the occupants were commonly 
found to have succumbed without evidence of 
external injury. As was true of the German 
experience many of the unburned dead in shel- 
ters appeared to have died peacefully and with- 
out evidence of a struggle (Figures 38 and 39). 
Persons in fairly open areas also were reported 
to have died in a similar manner during the 
great fires. Tunnel shelters, which were dug 
into hillsides, were in general quite effective. In 
instances where the entrances were swept by 
flames, occupants were reported to have died 
of suffocation. A few of the more modern build- 
ings had basements which were used as shelters. 
In many instances the occupants of these 
shelters escaped injury, but in others they 
succumbed to the effects of fire. The bodies of 
occupants of basement shelters often showed 
the effects of heat but more often were found 
to have died without evidence of outward injury. 


In contrast to the German experience, the 
Japanese cities in general did not continue to 
burn for days after the raids. A few small areas 
did remain afire for long periods but in most 
areas the buildings were so highly combustible 
that they immediately burst into flames and 
were quickly and completely consumed. There 


was relatively little rubble under which bodies 
could be buried. All of the evidence indicated 
that during the fires very high temperatures 
were reached rapidly. All combustible material 
was soon destroyed and the flames died down 
much more quickly than in most of the German 
cities. As a result of these intense fires of short 
duration, few bodies were found that showed 
evidence of prolonged dry heat. The Medical 
Division was unable to learn specifically of any 
instances where the clothing was unburned and 
yet the bodies showed splitting of the scalp and 
other dessicating effects of prolonged heat. Sub- 
stances, such as phosphorus, capable of produc- 
ing chemical burns were not used in Japan. 


Survivors showing the effects of heat were 
usually burned entirely or more severely upon 
the exposed surfaces. Burns about the head, 
neck and hands were common. The intensity of 
such burns varied from simple first-degree to 
severe third-degree burns. In some instances 
persons were able to survive burns which re- 
sulted from flaming clothing, but it is probable 
that in most instances the individual was unable 
to escape if exposed to fires of such great in- 
tensity. 

Following the incendiary raids most of the 
inured persons were suffering from burns but 
many cases were complicated by fractures and 
other traumatic injuries. Some were given 
treatment on the scene and were dismissed to 
their homes. Most of those severely burned were 
transported directly to hospitals as soon as such 
facilities could be established. A large percent- 
age, probably 25 to 50 percent, of the burned 
patients reaching hospitals died within a few 
hours or a few days. 

Early in the course of the air raids tannic 
acid preparations were commonly used in the 
treatment of burns. However, due to the large 
amount of infection encountered in most cases 
this form of treatment was soon abandoned. 
Ointments and other preparations containing 
fats and oils were scarce or entirely absent. 
Phenol, one to two percent, was usually added 
to oils when they were available. Baths in anti- 
septic solutions were commonly employed in an 
effort to remove the devitalized tissues and to 
control infections. Tetanus antitoxin was fairly 
commonly employed in the earlier burned cases 
but supplies were inadequate and soon it was 
not given to patients unless there were severe 
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FIGURE 35. Charred corpses of mother and child, 10 March 1945, 
Fukugawa Ku, Kasaki, Tokyo. 


Figure 36. Charred remains of another mother and child, 10 March 1945, 
Fukugawa Ku, Kasaki, Tokye. 


FIGURE 37. Mortuary squad fishing bodies from water on 12 March 1945, 
Honjo Ku, Kikugawa Bashi, Tokyo. 


FIGURE 38.—Bodies of victims of 9-10 March 1945 great fire raid on Tokyo as displayed 
in park for identification by relatives. 
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FIGURE 39. Another group of bodies in same park as shown in Figure 38 
displayed for identification. 


FiGcurE 40. Mutilated remains of bodies as found in Yuraku Cho station, Tokyo, 
on 27 January 1945, following high-explosive raid. 


154 


lacerations or compound fractures. Since the 
supplies of tetanus antitoxin were low the Jap- 
anese physicians apparently reasoned that it 
was not necessary anyhow, since they felt there 
was little danger of tetanus. As a result of this 
practice large numbers of the burned cases de- 
veloped tetanus and died of this condition. 

As mentioned previously, disorders of the 
eye was listed as a prominent cause of injuries 
in those cities reporting this condition sepa- 
rately. It was largely manifest as a conjuncti- 
vitis due to heat, smoke and gases, and was not 
a serious condition. Practically no patients re- 
quired hospitalization for this condition alone 
but it was almost uniformly seen in patients 
hospitalized for other effects of heat. It usually 
consisted of congestion of the conjunctivae with 
photophobia and excessive lachrymation. Treat- 
ment consisted of lavage of the eye with boric 
acid solutions or physiological saline or by the 
installation of a cocaine solution. The process 
usually subsided within three or four days with- 
out permanent effects. In a few instances where 
there were severe burns of the face, the cornea 
was also damaged and partial loss of vision or 
more serious effects resulted. Some eye injur- 
ies also resulted from bomb fragments, flying 
debris and other mechanical causes. When these 
injuries occurred they usually were of more 
serious import. 


Carbon Monoxide Poisoning 


It was impossible to estimate the importance 
of carbon monoxide as a cause of deaths from 
air raids on Japanese cities. Such an entity was 
either not recognized or was not considered 
important by Japanese scientists. Though car- 
bon monoxide poisoning was found to be re- 
sponsible for a large percentage of the deaths 
in German cities subjected to bombing, the 
Japanese physicians were not cognizant of this 
fact. Official Japanese reports on the cause of 
deaths due to air raids did not list carbon mo- 
noxide poisoning. The closest approach to such 
a diagnosis was found in the reports on deaths 
under the heading of “crushing and suffoca- 
tion.” 

This cause was reported responsible for 9.2 
percent of the deaths in Nagoya, 9.5 percent 
in Sendai and 12.9 percent in Tokyo. Doubtless 
some of these deaths were due to crushing in- 
juries, particularly in the high-explosive raids, 
but presumably suffocation was responsible for 


most of them. However, the percentage of 
deaths attributed to suffocation, if this group 
included the effects of carbon monoxide poison- 
ing, is not as large as one would expect for 
raids which were preponderantly incendiary in 
nature. It seems probable that many deaths due 
to carbon monoxide were reported under the 
general heading of burns. A point in support 
of this contention is the fact that for Figures 
38 and 39 the Japanese caption was, “‘March 
12, 1945, 1400 hours, Scene of disposition at 
Ueno Minamidaimon of the burned corpses of 
Shitaya and Asakusa.” Study of the photo- 
graphs clearly reveals that these people show 
no evidence of burns or other outward injury. 
From their appearance and the knowledge that 
they died during the great fire raid in Tokyo of 
9-10 March it seems justifiable to assume that 
they died of carbon monoxide poisoning and 
lack of oxygen. 


Interrogation of police, air-raid rescue work- 
ers and others who had the opportunity of see- 
ing the bodies before they were removed for 
disposition, revealed that large numbers of 
such corpses were found in air-raid shelters 


_and some in the open. Most of the death reports 


were prepared by such officials and since these 
bodies were found in burned-out areas or build- 
ings it seems logical to believe that the deaths 
were reported as due to suffocation or to burns. 


Apparently, the Japanese did not perform 
any post-mortem examinations to determine the 
cause of death in victims showing no evidence 
of injury. Further, representatives of the Med- 
ical Division were informed by several phy- 
sicians in key, positions that such bodies were 
not seen by the doctors as they were obviously 
dead and were not brought to the hospitals. 
When asked if they had considered the possi- 
bility of carbon monoxide poisoning, the usual 
reply was that deaths were considered due to 
suffocation from anoxia and that no studies 
were thought necessary. 


Just as in Germany, and possibly even more 
so, carbon monoxide poisoning was probably 
responsible for a considerable percentage of the 
deaths from bombing. Though generally unrec- 
ognized by the Japanese as an important cause 
of death there was adequate evidence to this 
effect in Japanese photographs and accounts 
of conditions during and after the large in- 
cendiary raids. 


bs 


Air Blast and Mechanical Injuries 


True air blast is produced by the detonation 

of high-explosive bombs and does not occur in 
incendiary bombing. The injury produced in 
human beings is due to a wave of positive pres- 
sure followed by a negative pressure phase 
which radiates from the center of the explosion 
in a spherical fashion and rapidly dissipates 
itself. Even with the larger high-explosive 
bombs the radius of the severe effects upon man 
are limited to 100 to 200 feet. True blast in- 
juries were usually manifest by perforation 
of the ear drums, tearing of the vital organs, 
especially the lungs, with resulting hemor- 
rhages into these structures or air embolism, 
and inner ear deafness due to damage to Corti’s 
organ. 

More important features of the damage to 
persons produced by high-explosive bombs were 
the injuries produced by bomb fragments, fly- 
ing debris and collapsing buildings. These me- 
chanical factors were responsible for a far 
larger percentage of the deaths and injuries 
than true air blast. Persons very near direct 
bomb hits were often blown almost to bits (Fig- 


ure 40). Injuries due to fractures, dislocations, . 


bruises and lacerations were common injuries 
of this type. Shock was often a considerable 
factor in the more serious of these mechanical 
injuries. In general, however, these injuries 
did not differ from those commonly encountered 
in combat. 

Apparently in the reports of the cities under 
observation in this study the title, “effects of 
bomb blast,” in Tables 118 and 119 covers 
aeaths and injuries resulting from air blast as 
well as those resulting from the mechanical 
effects of bombing except fracture, dislocations, 
bruises and lacerations. Deaths attributed to 
the effects of bomb blast constituted 25.3 per- 
cent of the total deaths for the four cities re- 
porting this information. The percentages for 
the individual cities, however, varied widely, 
ranging from 4.7 percent for Kobe and 8.8 
percent for Sendai to 53.7 percent for Nagoya. 
Injuries from this cause were reported as con- 
stituting 8.7 percent of the total for Nagoya, 
14 percent for Sendai and 6.9 percent for 
Tokyo. Kobe and Osaka attributed no injuries 
to this cause. 

The treatment of blast effects consisted large- 
ly of general supportive measures and rest. 
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There was no evidence of any specific measures 
or any significant research in this field. Me- 
chanical injuries were treated in conventional 
fashion, but the Japanese did not use plasma 
or whole blood to any appreciable extent. 


SUMMARY 


Information on air-raid casualties both as 
to casualty totals and also as to nature of casual- 
ties was quite difficult to find in Japan. The 
confusion at the time of, and immediately fol- 
lowing, bombing handicapped the collection of 
accurate casualty totals. There was a surprising 
lack of interest in scientific studies in this 
field. Careful investigation in the various min- 
istries of the imperial government and in sev- 
eral. of the large medical colleges failed to 
reveal any studies except those related to the 
atomic bombings and these could generally be 
traced to foreign instigation. 

Civilian casualties for the entire country as 
a result of bombing were estimated on the basis 
of information from various sources to total 
806,000. Of these, 333,000 were deaths and 
473,000 were injuries. For 94 cities reporting 
100 or more casualties each, the casualty rates 
were found to be 14.2 per thousand persons 


- for deaths and 20.6 per thousand persons for 


injuries if the atomic-bomb totals for Hiro- 
shima and Nagasaki are included, or 8.7 for 
deaths and 13.3 for injuries if the totals for 
these two cities are excluded. 

When casualty rates were grouped by size of 
city for the 92 cities reporting 100 or more 
casualties, exclusive of Hiroshima and Naga- 
saki, the 10 cities of 300,000 or more population 
were found to have a casualty rate more than 
twice as high as that for the next highest 
group. The rate for cities of 300,000 and over 
was 28.4 and that for the next highest group 
was 138.4. This next highest group was the 
cities with populations between 200,000 and 
300,000 and rates continued to decrease slightly 
with the size of city although cities of less than 
100,000 population reported the comparatively 
high casualty rate of 11.8 per thousand persons. 
The proportion of casualties which were deaths 
was considerably higher for the smaller cities 
than for the larger. 

The ratio of casualties to bomb tonnage for 
81 cities for which pertinent information was 
available was 3,295 casualties per thousand tons 


of bombs. Of this total 1,305 were deaths and 
1,990 were injuries. The rates covered by these 
averages varied quite widely. Four cities with 
30.6 percent of the total population of the 81 
cities had rates in excess of 2,000 casualties 
per thousand tons of bombs and 61 cities with 
42.4 percent of the total population had rates 
of less than 1,000 casualties per thousand tons 
of bombs. 

A very interesting correlation was found be- 
tween the casualty rate per thousand tons of 
bombs dropped and size of city for the 81 cities 
for which this information was available (Table 
116). For cities of 300,000 and over this rate 
was 5,672 casualties per thousand tons of 
bombs while for cities of less than 100,000 pop- 
ulation the rate dropped to 933, or less than 
one-sixth of the top rates with rates for the 
medium-sized cities ranging between these two 
extremes. Greater population density and the 
ability to develop great conflagrations in the 
larger cities were given as two reasons for this 
increase with size of city of the number of 
casualties per thousand tons of bombs. 

Outstanding among monthly casualty totals 
for the five largest cities bombed ‘are the totals 
for Tokyo during March (Figure 32). During 
this month the notable raid of 9 March was 
made. The total of casualties reported for this 
raid was 185,657, which was at the rate of 112 
casualties for each ton of bombs dropped in 
contrast to 3.3 casualties per ton shown as the 
average for 81 cities (Table 115). 

Limited information on the nature of air- 
raid casualties indicates that, in general, burns 
were the outstanding causes of both deaths and 
injuries. They accounted for 59.2 percent of 
‘the deaths according to the records of four 
large cities and 69 percent of the injuries ac- 
cording to the records of five large cities. In 
the record of only one city, Nagoya, did other 
causes take precedence. For Nagoya, effect of 
bomb blast stood foremost as the cause of death 
and bruises and lacerations led as the cause of 
injury. This variation for Nagoya was at- 
tributed to a larger percentage of the casualties 
being produced by high-explosive bombs in this 
city than in the others studied. It was also noted 
that the percentage of total casualties which 
were deaths was much higher for Nagoya than 


for the four other cities. 
It is natural to expect that burns would stand 


foremost as a cause of injuries and deaths re- 
sulting from bombing of Japanese urban areas 
with incendiary bombs. The cities were thickly 
populated; the light wooden buildings were 
easily ignited and burned rapidly; and the 
streets were narrow making escape difficult and 
this difficulty was increased by the development 
of large conflagrations from which escape to 
the perimeter was impeded by distance, the 
crowding of the streets, and also by the force 
of the “fire storm’’ winds rushing toward the 
center of the conflagration. Many casualties 
were due to relying on air-raid shelters under 
buildings or the use of open or closed trench 
shelters. Escape to parks and other open areas 
was the most effective precaution if such areas 
were within reach. 

Lack of well-defined terminology in the re- 
ports describing the cause of casualties makes 
it difficult to give specific information in this 
field. The cases listed under the heading of 
burns included, of course, skin burns of any 
degree but were by no means limited to this 
type of case. In addition, fatalities listed under 
this heading might be due directly to burns or 
to tetanus or other secondary causes. Tetanus 
antitoxin was not generally used with the result 
that deaths from tetanus were not uncommon. 
A type of injury which was included in some 
cities under the classification of burns and 
which in such cases apparently accounted for 
nearly half of the cases listed under the head- 
ing of burns was injuries to the eye. Most of 
these injuries consisted of inflammation of the 
conjunctivae or other parts of the eye as a 
result of exposure to heat, smoke or gases, or 
photophobia as a result of exposure to the light 
of the flames. These injuries were not severe, 
rarely required hospitalization, and included 
very few fatalities. Carbon monoxide poisoning 
was not reported as a cause of death in Japan- 
ese reports on air-raid casualties, and no evi- 
dence was found of any effort to discover to 
what extent it might have been responsible 
for fatalities among air-raid victims. Many 
bodies were found, however, of persons who 
apparently had died without pain or struggle 
and this was characteristic of those found to 
have died of carbon monoxide poisoning in Ger- 
many. Most deaths of this sort in Japan were 
presumably reported under the heading of 
crushing and suffocation. There is evidence, 
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however, that where cases of this sort were 
found among victims who manifestly died from 
burns, they were all reported as victims of 
burning. The 9 to 13 percent of deaths attrib- 
uted to crushing and suffocation in the four 
reporting cities, therefore, probably is under- 
estimated if it is assumed that all cases of 
anoxia and carbon monoxide poisoning were 
included under this heading. 

Next to burns the most frequent cause of 
death reported was the effect of bomb blast. 
Deaths reported under this heading apparently 
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included both deaths as a result of damage to 
lungs and other vital organs produced by air 
blast, and also deaths resulting from the physi- 
cal force of bombs or of flying missiles. Injuries 
attributed to the effect of bomb blast were much 
less numerous than deaths attributed to this 
cause. Some of the injuries which in the course 
of their treatment came to be classified accord- 
ing to type of injury as fracture, dislocations, 
bruises and lacerations may have also resulted 
from bomb blast. 


VIL. NOTIFIABLE DISEASES 


CASE INCIDENCE 


General 


Fear of disease epidemics is aroused rather 
easily among masses of people anywhere and 
there is evidence that this fear is especially 
strong in Japan. Gauze masks covering the 
nose and mouth are a very common sight on 
the streets of Japanese cities indicating popular 
concern over the spread of disease and this is 
matched by the multitude of governmental 
health regulations and the care with which they 
are enforced. It is reasonable to consider there- 
fore that disease epidemics resulting from 
bombing of urban areas was especially damag- 
ing to the morale of the Japanese people. 


Study of the extent to which epidemics of 
disease resulted from bombing was made for 
the six largest cities of Japan, namely, Tokyo, 
Osaka, Yokohama, Kobe, Nagoya and Kyoto 
and also for the country as a whole. All of these 
cities, except Kyoto, were extensively bombed, 
having from a third to more than half of their 
built-up area destroyed. Kyoto was included in 
the study as a control city to aid in determining 
to what extent increased incidence of com- 
municable disease during the bombing period 
might be due to factors other than bombing. In 
each of the six cities records were secured of 
monthly totals of cases and deaths from Janu- 
ary 1941 through October 1945 for each of the 
following eight communicable diseases: dysen- 
tery, typhoid and paratyphoid fever, smallpox, 
typhus fever, scarlet fever, diphtheria and 


meningococcus meningitis. Similar records were. 


also secured on totals of cases for the country 
as a whole. Two other diseases, cholera and 
plague, were also listed as reportable but no 
cases of plague had been reported in any part 
of Japan since 1926 and no cases of cholera 
since 1938. 

Reports on these 10 diseases were required 
by law throughout Japan. The custom of sub- 
mitting such reports was therefore well estab- 
lished and reporting is considered to have been 
reasonably complete. It was the normal proced- 
ure for infectious diseases to be reported to 
the authorities by attendant physicians, how- 
ever in times of epidemic prevalence, police offi- 


cers made an effort to find patients, who did 
not have a physician in attendance, by carrying 
out a house-to-house inspection. Investigations 
to determine the efficiency of the reporting 
procedure indicated that out of a total of 13,125 
cases covered by the investigations, over 90 
percent had been reported by attending phy- 
sicians. . 


TABLE 120.—WNotifiable diseases discovered by various 


methods 

Number 
Method of cases | Percentage 
Reported hy piyaleians.---— 3 see 12, 248 93. 32° 
Nosed by pationt s Inmilys.. oo. se 16 .12 
Discovered in household inspection - -...-.--.----- 480 3. 66 
Discovered near persons examined - -__-_~_-------- 125 .95 
Discovered in post-mortem examinations______.___ 12 . 09 

Becrctiy ronorted.. 5 2 Aachen as san ee 52 
aig: es BI AS a BS SSE Re ie om ENO ae dee Ry ANC Pp 192 1. 46 
BOLT 1 Re SR Fak te eB eet Nabe RET AE 13, 125 100. 00 


Population 


Before entering on a study of communicable 
disease in these six cities it will be helpful to 
consider some pertinent characteristics of the 
populations involved. The outstanding charac- 
teristic was the rapidly reducing size of popula- 
tions, especially during the air-raid period in 
1945 prior to the surrender. The November 
1945 census showed reductions in the popula- 
tions of these six cities from that shown in the 
February 1944 census. 


TABLE 121.—Reduction in population of six principal 
cities from February 1944 to November 1945 


Percent Percent 


City reduction City reduction 
Choire ts 3 St ers oF eee 61 WO Sone eis ee noe 47 
oe Se eee 68: “Yokohama. == 22 S22 25 40 
Wagstyais. oc 20 tees BR AEACT OL er eas eee 10 


These reductions in population are for 1 No- 

vember 1945 and do not represent conditions 
at the peak of evacuations. Monthly reports 
on population from Osaka and Nagoya indicate 
that Osaka reached its lowest population total 
in July when its report shows a 63 percent 
reduction; Nagoya reported a 60 percent re- 
duction in October. For Osaka, Kobe and Na- 
goya, the most rapid reductions in population 
were shown by monthly reports to have oc- 
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curred following severe bombing of urban areas 
in March (Figure 41). 

It is natural to expect that the evacuees 
would be preponderantly women and children. 
Analysis of sex ratios for the six cities under 
review, confirms this postulate and shows con- 
sistent preponderance of males in the 1945 
populations of all the cities except Kyoto. The 
four cities for which the 1944 ratios are avail- 
able show a considerable reduction in females 
in 1945. 


TABLE 122.—Sex distribution of six largest Japanese 
cities in 1944 and 1945 


Females per 100 males 
City 
1944 1945 
ZN ELCs RRR AMR Ses: i pe aia | A a ep eld cee Ped 109. 7 95. 1 
POR RR Peso ep ee ol eee eee 111.0 96. 3 
ROO coke a a ae le Pn 2 ee ae REA ety 108. 4 99.8 
DONS sp Oh er Fe FO Fea ere, i cee ae ek Ne ae Lue eae 99. 8 
“ON f05 OC 1200 ae Roa Set oe ale RRR eae NUN api certee Sara, (ater eee een! 96. 4 
ROLE Oy Mess ap ob eal a a a eS Re ES 118.8 113.0 


A measure of the extent to which the pro- 
portion of children was reduced and the pro- 
portion of men was increased in these evacuated 
cities is provided in a comparison of the age 
and sex distribution of the 1945 populations 
of Osaka and Nagoya with a norm provided by 
a similar distribution of the combined popula- 
tions of Tokyo and Kyoto in 1944 (Figure 42). 
The comparison shows a 20 percent reduction 
in the percentage of children under 15 years 
of age in Osaka and a 10 percent reduction for 
the same group in Nagoya over the 1944 per- 
centages for Tokyo and Kyoto. The increases 
in the proportion of men 35 to 64 years of age 
was 31 percent for Osaka and 19 percent for 
Nagoya. 

Information is not available on the extent 
to which the normal distribution of the popu- 
lations among occupational and socio-economic 
_ groups was disturbed. It is presumed, however, 
that there was an increase in the number of 
industrial and relatively low-income workers 
though this probably did not lead to the crowd- 


ing which would have resulted had it not been 
accompanied by extensive evacuation. 

Probably the most significant of these popu- 
lation changes for the purposes of this study 
are the reduction in population densities and 
the decrease in the proportion of children. 
Crowding is a prominent factor in the spread 
of communicable disease and in the absence of 
age-specific data on the incidence of children’s 
disease such as diphtheria, information on the 
proportion of children in the population is im- 
portant. 

In the calculation of case rates for notifiable 
diseases in the six principal cities of Japan 
for this report the total populations shown in 
Table 123 were used. 


Dysentery, Typhoid and Paratyphoid Fever 

Dysentery, typhoid and paratyphoid fever 
are the most prevalent in Japan of the eight 
communicable diseases covered by this study. 
Comparison of the records for these two disease 
groups, dysentery and typhoid and paratyphoid 
fever, shows that the annual case and death 
rates for dysentery (Table 124) are slightly 
higher and show somewhat wider variations 
than the corresponding rates for typhoid and 
paratyphoid fever (Table 125). 

An outstanding characteristic of these tables 
is the tendency for the dysentery rates to de- 
crease from 1941 forward through 1944 and for 
the typhoid and paratyphoid fever rates to in- 
crease during this same period or more specific- 
ally from 1942 forward. 

This tendency holds with only a few excep- 
tions for the rates of each of the six cities and 
for the rates for all Japan. Study of this phe- 
nomenon shows the presence of cyclical tend- 
encies in the incidence of these diseases, with 
the typhoid fever cycle showing an upward 
trend and the dysentery cycle showing a down- 
ward trend during the period covered by this 
study (Figure 43), except that the dysentery 
rate rose slightly during 1944 and pronouncedly 
during 1945. 


TABLE 123.—Populations of the six principal Japanese cities used in calculations of case rates 


Year Tokyo Osaka Yokohama Kobe Nagoya Kyoto Total, 6 cities: 
AHA As fabd Fe St DEK eo ee PRR aed 6, 813, 143 2, 172, 862 974, 143 981, 324 1, 347, 793 1, 093, 607° 14, 382, 872 
DOSE Scy Saleh oC wal CR ae Scares et ae LA ogo oe ee 6, 877, 954 3, 117, 310 991, 708 963, 083 1, 377, 669 1, 099, 066 14, 426, 790 
URS LR ceet ace Cisse ae ees see ees 6, 789, 584 3, 001, 324 1, 017, 488 936, 649 1, 407, 500 1, 042, 587 14, 195, 082 
DS ede Sir ge accede ne ae Gt he ee Be 2 ee SMe eos 6, 327, 247 2, 666, 668 1, 001, 347 887, 713 1, 373, 450 945, 487 13, 201, 862 
A Ci er eh SAS Se Gh SE OS Oe fk eee RANE eS ceeaa = aa 4, 400, 217 1, 531, 258 746, 677 572, 235 945, 062 890, 169 9, 085, 618 
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CHANGES IN AGE AND SEX DISTRIBUTION 
OF URBAN POPULATIONS 


NAGOYA (1945) 
OSAKA (1945) 
KYOTO & TOKYO 
AVERAGE (1944) 


Z 


AGE GROUP 


1944 VS 


NAGOYA 


° — 


% OF TOTAL POPULATION 


6 


TABLE 124.—Annual case and death rates for dysentery 
in the six largest Japanese cities and in all Japan 
from January 1941 through October 1945 


Com- 
Year | Tokyo} Osaka | Yoko- | Kobe | Nagoya | Kyoto | bined All 
hama cities | Japan 

be Number of cases per 100,000 population per year 
1941_..| 244.5] 154.3] 141.8] 154.7 173.3 | 229.4] 203.8 82.4 
1942__ 218. 7 164.8 122.1 178.3 194.9 202. 4 194.3 78. 6 
1948 115. 2 137.7 57. 2 111.8 127.6 227.3 125. 1 68. 1 
1944 71.3 56. 0 55.5 91.1 101. 2 112.9 74.3 74.9 
1945, vk par’ 35.5 50.0 69.0 637.4 | 111.2] 129.0] 134.0 
{= Number of deaths per 100,000 population per year 

1941_ 41.5 26. 1 (1) 30.9 57.9 38.3 38. 5 (*) 
1942. 35. 4 23.2 () 27. 7 66. 0 37.4 35.4 (1) 
1943__ 15.0 23.1 (4) 23.2 49.9 15.0 21.2 (4) 
1944_ 11.9 73 ‘ 16.8 35. 8 16. 5 14.3 () 
1945 11.8 4.7 14.9 124.9 23.3 24.8 (4) 

1 No report. 
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FIGURE 42 


TABLE 125.—Annual case and death rates for typhoid 
and parathyphoid fever in the six largest Japanese 
cities and in all Japan from January 1941 through 


October 1945 

Com- 

Year | Tokyo | Osaka | Yoko- | Kobe | Nagoya! Kyoto | bined 
hama cities 

Number of cases per 100,000 population per year 

1941 60. 6 85.7 |) 113.4 |) 126.7 127.0 73.7 81.4 
1942__ 54.6 69.0 104.7 109. 4 130. 7 57.1 72.3 
1943_ 147. 4 130.9 211.2 189. 8 223. 5 115.7 156. 5 
1944__ 189. 1 136. 5 230.9 312.5 175. 9 142, 2 185. 1 
1945 79.8 47.0 183. 7 472.2 262. 2 181.4 136. 5 


1941___ 
1942___ 
1943___ 
1944___ 
1945_.__ 


All 
Japan 


23.3 
19. 7 
27.9 
61.0 
63.3 


8. 
7. 
9. 


3. 
38. 


1 No report 


Number of deaths per 100,000 population per year 


It is to be noted that the rates used in Figure 
43 represent typhoid fever only, excluding para- 
typhoid fever, though paratyphoid fever is in- 
cluded in the rates shown in Table 125. Para- 
typhoid fever rates were not available for the 
earlier years covered in Figure 43 and it is 
felt that if included they would not materially 
affect the trend of the typhoid fever curve. 


The turn upward in the dysentery curve, 
before the low point comparable to that of 1921 
was reached, may probably be due to the effect 
of the war and more particularly to the bomb- 
ing during 1945. Whatever the responsible 
factors were, their ability to reverse the normal 
trend of dysentery rates for all Japan in 1944 
and 1945 and send them upward indicates 
greater strength than if these 1944 and 1945 
rates were merely an acceleration of an upward 
trend which had already been developed, as in 
the case of the typhoid and paratyphoid fever 
rates. 

On the other hand the typhoid and para- 
typhoid fever case rates for all Japan, Tokyo, 
Osaka and Yokohama (Table 125) show a 
break in their upward trends in 1945 which is 
rather difficult to explain. Reduction in crowd- 
ing of densely populated areas may be a factor, 
for in the absence of some common vehicle of 
infection affecting large segments of the popu- 
lations, dysentery, typhoid and paratyphoid 
fever are much more prevalent in those areas 
of a city where crowding and unsanitary con- 
ditions exist. The target areas in the bombed 
cities included such areas and with their de- 
struction and the almost complete evacuation 
of population from them, many factors which 
normally contribute to the spread of infectious 

‘disease were removed. On the other hand, dam- 
aged public water supply systems which would 
permit pollution of the water used for drink- 
ing coupled with a lack of sanitary services and 
facilities, could account for the sharp increase 
in these diseases which reached epidemic pro- 
portions in some cities. These outbreaks are 
the best measure available of the immediate 
effect of bombing on the incidence of these dis- 
eases. Case rates for the months covered by 


the bombing period in the cities surveyed will — 


be compared with corresponding rates for the 
same months for the previous 4 years to find 
periods when incidence was abnormally. high. 


Such periods will then be made the subject of 
more careful study. 


The record of dysentery will be considered 
first. The dysentery diagnosis group covers both 
bacillary and amoebic dysentery and a disease 
of children from 2 to 10 years of age known 
as Ekiri. Amoebic dysentery is the most fre- 
quent diagnosis in the group, with bacillary 
dysentery only slightly less frequent, according 
to information from the Osaka Infectious Dis- 
ease Hospital. Bacillary dysentery was stated 
by the director of the Japanese Government 
Institute for Infectious Diseases to be mainly 
of four types: Komagome strains A and B; 
Shiga which is increasing after constituting 
only 10 to 15 percent of the cases 5 years ago; 
and Ohara. The childrens’ disease, Ekiri, has - 
been given this name, meaning “epidemic 
diarrhea,” in Japan and is not known to have 
been identified outside of Japan. 


It is the observation of the director of the 
Japanese Government Institute for Infectious 
Diseases that Ekiri among the children in a. 
home is often associated with dysentery among 
adult members of the same household. He as- 
sociates it more specifically with the Ohara 
strain of bacillary dysentery. Records showing 
evidence of Ekiri as distinguished from other 
types of dysentery were secured from four 
cities. They show trends in case rates for Ekiri 
and other types of dysentery which approxi- 
mate each other through the 4 years covered by 
this record except that the Ekiri rates for 1945 
are low. : 

This is probably due to the reduction in the 
proportion of children in the populations of 
these cities as a result of evacuation (Figure 
42). The smaller reductions in Kyoto’s Ekiri 
rate as compared with that of the other three 
cities would support this theory since the evacu- 
ation from Kyoto was comparatively less ex- 
tensive (10 percent as compared with 40 or 
more percent for the other three cities). Na- ° 
goya’s Ekiri rate for the year 1945 shows a 
drop over 1944 but the Ekiri rate for the sum- 
mer months of 1945 in this city does show a 
rise during the months of the dysentery epi- 
demic (Figure 45). An extraordinarily low 
Ekiri rate for the rest of 1945 in Nagoya pre- 
vents this rise during the summer months from 
being reflected in the annual rate (Table 126). 
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TABLE 126.—A”mnual case rates for Ekiri and other types of dysentery in four Japanese cities from January 1941 
through October 1945 


Tokyo Yokohama Nagoya Kyoto Combined cities 
Year e 5 

Dysentery Ekiri Dysentery Ekiri Dysentery Ekiri Dysentery Ekiri Dysentery Ekiri 
PUAN ee ar ee Guna Neus Bee es 163. 1 81.4 96. 1 45.8 93. 1 80. 3 138.3 | 91.1 144.9 78.9 
Ne eS ae ite eee A 141. 2 77.6 80. 5 41.6 89. 7 105. 3 104.9 97.5 124. 7 79.9 
(TES site SSRIS FS ee ie Ae ee gee a eh a 73.0 42. 3 41.7 15.5 48.7 78.9 153. 1 74, 2 74.7 47.9 
Mes see ee Se ee ie Be sie 46. 4 24,7 40.8 14.7 44, 2 57.0 78.0 35.0 48. 6 29. 3 
pUUE Tye SI A SnD PRIS US AG Ga ery fe Oo 67.0 10. 2 45. 3 4.7 582, 1 55. 4 85.9 25. 136. 8 17.7 


Study of records of monthly incidence of 
dysentery in the six cities covered by this study 
and in Japan proper for the years 1941 through 
1945 indicates an outstanding incidence of 
dysentery in 1945 for Nagoya and for Japan 
as a whole (Figure 44). The outbreak in Na- 


goya began in July and extended into October - 


with the peak occurring in August. The bomb- 
ing record for Nagoya shows an extensive 
bombing with incendiary bombs in May and a 
comparatively heavy attacks with high-explos- 
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ive bombs in June. It is reasonable to consider 
that these bombings were largely instrumental 
in producing the conditions which led to this 
outbreak. 

The only other outstanding monthly rates 
for dysentery (Figure 44) are those for August 
and September for Japan as a whole. These 
high rates for 1945 indicate the occurrence 
during these summer months of some factors, 
other than those produced by the general war 
activity, which affected the entire population 
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or, at least, large sectors of it. An outstanding 
factor which presents itself as possibly account- 
able for this increase is the effect of bombing 
on the population in the bombed areas, and 
more particularly in the impact of the popula- 
tion evacuated from the bombed areas upon the 
people in the areas receiving them. In an effort 
to measure the influence of this factor on the 
1945 dysentery rate for Japan. a comparison 
was made of the August 1945 dysentery case 
rate for each of the 10 different regions into 
which Japan is divided and the 1944 population 
of the bombed cities in those regions. These 
bombed cities are the 163 cities on which data 
is listed in Appendix C-1. 


Unfortunately the data on which the dysen- 
tery rates for August 1945 are based are not 
complete but they are felt to provide an ade- 
quate indication of the distribution of the dis- 
ease through the country. Together with these 
1945 rates are shown the corresponding rates 
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FIGURE 45 

TABLE 127.—Comparison of dysentery case rates for 

August 1940 and August 1945 in nine regions com- 
prising all Japan 


August rates per 
: 100,000 population Population} Percent 
Region sf of bombed of total 
‘ cities population 
1940 1945 
FIGREMIGGS cotta secs 31.4 17.7 751, 354 |. 2, 68 
TOnGEQS can sees 93.4 24.9 900, 084 3. 21 
WO sat cane wee 500. 2 215.2 | 10, 054, 788 35. 90 
MoOkurIKU su SoS 31.9 45. 648, 362 2.31 
MNOSAINE eae acre pee, 199, 2 452.4 450, 835 1. 62 
ERO CS HERES Sa ean ies. et 225. 8 572.9 | 2, 823, 410 10. 08 
WaT RA ae hee a 415.9 167.8 6, 711, 262 23. 96 
Chugokite ioe eee 338. 4 653. 3 1, 810, 111 6. 46 
SIRO oe Soe cee oe 439 907. 5 721, 798 2. 58 
Kyushu. 240. 4 1,.081-°9;12.3; 135, 433 11. 20 
Total 28, 007, 437 100. 00 


for August 1940 as an aid in finding where the 
1945 rates were abnormally high. Such com- 
parison indicates that the Tosan, Tokai, Chu- 
goku, Shikoku and Kyushu regions were largely 
responsible for the country’s high dysentery 
rates during August 1945. Study of the popu- 
lation of the bombed cities in these regions 


indicates that they constituted only 32 percent 
of the population of the 163 bombed cities. 
The Tokai region includes Nagoya where the 
dysentery epidemic to which reference has al- 
ready been made (Figure 44) may account to 
a certain extent for the high rate of 573 cases. 
The rate of 215 cases for the Kanto region in 
which Tokyo and Yokohama are located is con- 
siderably lower than the corresponding rate 
for 1940 as is also the rate of 168 cases for the 
Qinki region in which Osaka, Kyoto and Kobe 
are located. The poor correlation between the 
distribution of population of bombed cities and 
high dysentery rates indicates that evacuation 
from these cities, while they may have con- 
tributed to the high incidence of dysentery 
during the summer of 1945, were not the main 
factors involved. The high rates for the south- 
ern regions, Chugoku, Shikoku and Kyushu, 
which grow progressively higher as they move 
southward to Kyushu, suggests the possibility 
of a climatic factor though no substantiation 
has been found for this theory. 

Turning from the dysenteries to typhoid and 
paratyphoid fever, an epidemic of this disease 
comparable to the dysentery epidemic in Na- 
goya is noted in the record of Kobe for the 
summer of 1945 (Figure 44). The rate began 
to rise in June, the month in which Kobe re- 
ceived its heaviest bombing, and reached its 
peak in August when the case rate was more 
than six times Kobe’s average rate for August 
during the previous four years. 

Others of the six large cities which showed 
a high typhoid and paratyphoid fever case rate 
during the summer of 1945 are Nagoya, Yoko- 
hama and Kyoto (Figure 44). In Nagoya the 
rise in case rate began in May, a month of 
very heavy bombing, but did not reach serious 
proportions until August. The peak rate in 
September of 1,034 cases per 100,000 persons 
per year was more than three times the average 
rate for September during the four previous 
years. It is of interest to note that this typhoid 
and paratyphoid fever epidemic in Nagoya cov- 
ered the same period as the more severe dysen- 
tery epidemic in this city. This would suggest 
a common cause for the two epidemics, the 
dysentery epidemic reaching its peak in August 
and the typhoid and paratyphoid fever epi- 
demic, with its longer incubation period, reach- 
ing its peak in September. 


The peak of the typhoid and paratyphoid 
fever case rate for Yokohama of 455 cases per 


100,000 persons per year was reported for 


September. This rate was more than three times 
the average rate for this month during the 
previous four years. While it did not immediate- 
ly follow a severe bombing there is justification 
for associating it with conditions growing out 
of the earlier bombing in May, for unrepaired 
breaks still existed in the water mains and 
more particularly in the pipes which had car- 
ried water into the buildings destroyed in the 
air raids. Leakage from these breaks created 
pools from which backflow into the water sys- 
tem was produced whenever pressure in the 
main fell to a point which would permit such 
backflow, and low pressure areas frequently 
developed in the water mains due to difficulty 
in keeping the booster stations in operation. 
These breaks in the water systems resulting 
from air raids therefore constituted a potential ° 
source for the spread of water-borne disease 
until they were repaired, and in Yokohama very 
little progress had been made in repairing them 
up to the time of the typhoid and paratyphoid 
outbreaks. It is reasonable therefore to con- 
sider that these conditions produced by the air 
raids in May combined with the warmer tem- 
peratures of the summer months may have been 
a causative factor in producing the outbreak 
of typhoid and paratyphoid fever in Yokohama 
during this period. 

The Kyoto typhoid and paratyphoid fever 
epidemic during August, September and Octo- 


- ber was not directly associated with bombing 


since this city was not severely bombed. It may 
however be associated with defective water 
treatment devices, shortages and inferior qual- 


- ities of chemicals and materials used in these 


treatment processes. Such shortages and de- 
fects are known to have existed in Kyoto. 

We have noted increased incidence of typhoid 
and paratyphoid fever during the bombing 
period in four of the six cities covered by this 
study. The fact that one of these four cities 
was Kyoto, which was not bombed, points to 
the possibility of causal factors other than 
bombing being operative in the other three 
cities also. However in spite of this possibility, 
conditions produced by bombing seem to be 
closely associated with the outbreaks in these 
cities. 
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It is not known to whai extent findings among 
these six cities on incidence of typhoid and 
paratyphoid fever are typical of the entire 
country but the increased rate shown for Japan 
as. a whole during this same period (Figure 44) 
suggests the possibility that similar high rates 
also prevailed in many other cities. 

When conditions, as reflected in the incidence 
of these enteric diseases during the bombing 
period in Japan, are compared with similar 
conditions in Germany during their bombing 
period, an outstanding observation is the very 
much higher incidence of these diseases in 
Japan than in Germany. The combined dysen- 
tery rates for six surveyed German cities dur- 
ing five years immediately before and during 
the bombing period ranged from 13 to 27 cases 
per 100,000 persons per year. A comparable 
record for the six Japanese cities ranged from 
74 to 204 cases per 100,000 persons per year. 
A similar comparison on-incidence of typhoid 
and paratyphoid fever shows German rates 
ranging from 7 to 11 cases per 100,000 persons 
per year compared with Japanese rates vary- 
ing from 72 to 185 cases per 100,000 persons 
per year. 

_ This indicates the very high incidence of 
these enteric diseases in Japan as compared 
with their place in the communicable disease 
picture of Germany. Dysentery epidemics with 
peak monthly rates such as that of Nagoya for 
June 1945 of 3,500 cases per 100,000 persons 
per year were unheard of in Germany. The 
peak monthly dysentery rate noted in the course 
of the survey of nine German cities was ap- 
proximately 250 cases per 100,000 persons per 


year for the city of Duisburg. 


Similarly the report of bombing in Germany 
shows no record of a typhoid fever epidemic 
comparable to that of Kobe in the summer of 
1945 with its peak rate during August of 1,827 
cases per 100,000 persons per year. Several out- 
breaks are reported for the nine German cities 
covered by the Survey but none of them exceed 
a rate of 120 cases per 100,000 persons per 
year. 

It seems apparent therefore that the greater 
prevalence of dysentery and typhoid and para- 
typhoid fever in. Japan made these diseases a 
much more dangerous potential source of epi- 
demics than they were in Germany and actual 
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outbreaks of these diseases where noted were 
also considerably more severe than in Germany. 


Diphtheria : 
During the five years covered by this study 


' the case incidence of diphtheria was very high 


and showed a tendency to rapidly increase in 
each of the six cities observed and in Japan as 
a whole. 


TABLE 128.—Annual case and death rates for diphtheria 
in the six largest Japanese cities and in all Japan 
from January 1941 through October 1945 


Com- 
Year | Tokyo | Osaka | Yoko- | Kobe | Nagoya| Kyoto | bined All 
hama cities | Japan 
Number of cases per 100,000 population per year 
1941 103. 2 63.9 105. 7 85. 2 84.9 124.5 93. 4 56. 8 
1942 138. 2 68. 7 121, 7 88. 4 148. 6 102. 6 117.1 62.8 
1943 182. 2 89.9 124.3 117.0 291.0 144.0 162. 3 86. 2 
1944 204, 2 ¥ ee | 162.8 166. 6 529. 2 210. 4 211.2 128. 4 
1945 97. 4 142.0 131. 7 171.0 631.1 259. 3 183. 7 124.7 
Number of deaths per 100,000 population per year 
1941_ 8.8 4.6 (1) 11.4 13. 4 13. 5 8.9} () 
1942_ 5S | 5.7 (‘) (Pe 14.8 8.7 98) () 
1943_ 11.6 8.0 (‘) 14.0 23.4 i fe | 11.9 | } 
1944_ 10. 4 10.6 (1) 10.5 24.6 12.6 17.38 (4) 
1945_ 8.4 22.3 (4) 26.6 59. 5 42.2 21.6 () 
No report. 


This high and rising diphtheria case rate pre- 
vailed rather generally throughout Japan and 
was a cause of considerable concern among 
Japanese health authorities. The 1945 rate of 
125 cases per 100,000 persons for all Japan is 
nine times the corresponding 1945 rate of 14 
cases per 100,000 persons for the United States. 
The rise is rather constant through the past 25 
years with a pronounced acceleration in 1943 
and 1944 (Figure 46). This acceleration may 
be associated with war conditions during these 
years but does not indicate any special effect 
of bombing. 

It is of interest to note that during 1943 and 
1944 there was also a pronounced increase in 
the incidence of diphtheria in northern Europe. 
Norway reported cases which totaled 24 times 
the prewar level (median 1928-38) ; the Neth- 
erlands, 14 times; Belgium, 8 times; Sweden, 
4 times; Germany, 3 times; and France and 
Switzerland, each, 2 times. These reports all 
represent totals of cases for 1943 except those 
for Sweden and Switzerland for which they 
refer to 1944. ? 
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In considering the 1945 diphtheria case and 
death rates in the large cities it is to be noted 
that since diphtheria is primarily a children’s 
disease, reduction in the proportion of children 
in these cities (Figure 42) would tend to de- 
press these rates even though the actual num- 
ber of cases in relation to the number of chil- 
dren is not decreased. On this account the 1945 
case and death rates for the large cities (Table 
128) must be considered to be conservative. 

Shortage of diphtheria toxoid may be ac- 
countable at least in part for failure of Japanese 
authorities to lay greater emphasis on preven- 
tive measures against this disease. Prior to the 
war, immunization against diphtheria was re- 
quired for school children but no preventive 
measures were taken among preschool children 
or adults; no record has been found of any 
change in the regulations during the war period. 

Study of monthly diphtheria case rates for 


FIGURE 46 


1945 in comparison with corresponding rates 
for the previous 4 years in the six largest cities 
of Japan and in Japan as a whole showed out- 
standing rates for Yokohama, Nagoya, Osaka 
and for all Japan (Figure 47). In most cases, 
however, these 1945 rates represented increases 
over the 1944 rates which were comparable to 
the increase of the 1944 rates over those for 
1943. These 1945 rates therefore represent the 
normal trend in diphtheria incidence for these 
cities and so cannot readily be attributed to 
bombing. Another factor which tends to indi- 
cate that the high rates were not related to. 
bombing is the fact that they occurred in months 
previous to the more severe bombing. Kyoto, 
which escaped bombing, also showed a more 
pronounced increase in diphtheria during the 
air attacks than any other of the six cities 
studied. 

All these factors tend to indicate little, if any, 
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relationship between bombing and incidence of 
diphtheria in the six largest cities of Japan. The 
record of diphtheria cases for all Japan also 
fails to show any definite evidence of an in- 
crease in this disease as a result of bombing. 


Meningococcus Meningitis 


Case and death rates for meningoccoccus 
meningitis for the years 1941 through 1944 in 
the six largest Japanese cities and for Japan 
as a whole do not show any marked variation. 


TABLE 129.—Annual case and death rates for meningo- 
coccus meningitis in the 6 largest Japanese cities 
and in all Japan from January 1941 through October 
1945 


Com- 
Year | Tokyo! Osaka | Yoko- | Kobe | Nagoya} Kyoto! bined | All 
hama cities | Japan 
Number of cases per 100,000 population per year 
1941___ Bid 2.5 1.4 1.9 1,2 3.3 2.0 EZ 
1942___ 4:9 1.5 1p 2.1 ay 2.1 Lid 2 
1943___ 1.4 1.9 9 1.6 EI 3.2 1.6 1.5 
1944___ 1.5 1.8 1.6 11 1.0 1.6 1,5 2.0 
1945__- 2.3 2.0 4.8 3.8 2.6 6.3 3.0 6.5 


1 No report. 


However, the corresponding records for 1945 
are consistently higher than those for the pre- 
vious four years, and. in the case of Yokohama, 
Kobe, Kyoto and for all Japan the 1945 case 
rate is more than three times the corresponding 
rate for 1944. These case rates are also con- 
siderably higher than corresponding rates re- 
ported for bombed German cities. The highest 
rate. reported for seven surveyed German cities 
was that for Bochum in 1942 of 1.9 cases per 
100,000 persons as compared with the 1945 rate 


for Kyoto of 6.3 cases per 100,000 persons per 


year. 

It is of interest in this connection to note that 
the seven surveyed German cities showed little 
or no increase in incidence of meningitis during 
their bombing period. The combined rates for 
the seven cities were 0.33, 0.46 and 0.39 cases 
per 100,000 persons during 1942, 1943 and 
1944, the years of the bombing period. 

Examination of the monthly case rates cor- 
responding to the annual rates shown in Table 
129 indicate that the high annual rates for 


Yokohama, for all Japan and to a certain extent 
for Kyoto are associated with increased case 
rates during the early months of 1945, while 
for Kobe the high annual rate is the result of a 
more sustained high incidence during the first 
half of the year (Figure 48). The records for 
Tokyo and Nagoya also show rates for the 
2-month periods of February and March and 
March and April, respectively, in 1945 which 
exceed rates for these months in any of the 
previous four years. 


Little, if any, direct relationship can be 
established, however, between bombing and this 
increased incidence of meningitis. Yokohama 
was severely bombed and also experienced a 
serious outbreak of meningitis but the menin- 
gitis preceded the bombing by several months. 
Kyoto, which reported a high incidence of 
meningitis during March, April and May, was 
not severely bombed at any time. For Tokyo 
and Nagoya where high incidence of meningitis 
might possibly be associated with bombing, the 
rates for the bombing period, while high, are 
not outstanding. 


Indications are, therefore, that the high men- 
ingitis rates, while not directly associated with 
bombing, are associated with the crowding of 
populations which was an effect of bombing. 
This would account for its higher incidence in 
the cities under observation during the earlier 
months of the year when the population had 
been disturbed as a result of bombing but before 
extensive evacuation had taken place. However, 
it is to be remembered in this connection that 
these months of higher incidence are months 
during which seasonal incidence of meningitis 
is normally high and the increased rates during 
this period therefore cannot be attributed too 
strictly to conditions produced by bombing. 


The period of high incidence of meningitis 
for Japan as a whole occurred in March and 
April and it is likely that this reflects conditions 
in cities throughout Japan similar to those 
found in the cities studied. Reasonably complete 
records are available on the incidence of menin- 
gitis in each prefecture during the first six 
months of 1945. Study of these records indi- 
cates that 23 of the 46 prefectures had menin- 
gitis case rates during this period which were 
three or more times as great as their rates for 
the corresponding months of 1940 (Table 130). 
Rates for these 23 prefectures range as high as 
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49 cases per 100,000 persons per year. This rate 
is shown for. Fukuoka prefecture where Mojji, 
one of the ports of the Shiminoseki Straits, is 
located. It is of interest that 14 of the 23 pre- 
fectures listed in Table 130 fall into two groups, 
one group of 9 clustering around Tokyo and 
Yokohama and a second group of 5 centering 
in the Osaka-Kobe-Kyoto area. Population dis- 
turbances resulting from evacuation of these 
and other neighboring cities and crowding of 
areas receiving these refugees are very prob- 


‘ably accountable at least in part for this situa- 


tion. 


TABLE 130.—Meningococeus meningitis case rates for 
the first six months of 1940 and 1945 for prefectures 
for which the 1945 rate is 3 or more times that for 
1940 


Cases per 100,000 
. population 
Prefecture (annual basis) Ratio of | Total cases 
Dead ra, ROG AR ONS Viper Seti ees 
1940 rate 
1940 1945 1940 1945 

Tt. HOR RAO: oe. 10. 69 70. 90 6. 63 174 1, 237 
2 yeitbe 3 eae ore 2. 85 25. 39 8.91 18 184 
3. Fukushima-_-___------ 1. 36 11.13 8.18 11 | 108 
Pel es a ae aeoo 15. 97 4.77 27 154 
ie Pe 2 8 . 33 1. 70 5.15 2 13 
Pes Goat ee oe So 1.08 6. 65 6. 16 7 51 
LAR ico: ari i 13 . 89 6. 85 1 9 
CNL ee eee ees . 26 1. 23 4.92 21 12 
9. Kanagawa_.......---- i 14. 70 20. 14 8 136 
ROEOIN taates ot .10 1. 35 13. 50 1 16 
15 dat ET aa . 35 1, 24 3. 54 3 13 
LS yO to SS a aaa . 50 3. 04 6. 08 3 21 
LO aa ip een te . 86 3. 28 3. 81 3 | 14 
| et A ee eee) eae 1. 51 11. 94 7.91 13 | 95 
Bir-Bryogo... 222228 1.00 4.22) 4.22 16 | 59 
16. Wakayama-.__.._._... . 46 2. 59 5. 63 2") 12 
Mite tUttOee: anon ee 2. 08 6. 80 | 3. 27 5 19 
iS. ¥ amiaguent. 2. =. 22.2 7 23.49 | 30.12 5 158 
19 ve MS eae os 28 3.97 | 14. 18 1 17 
D0) 420s) <a oe em 8. 25 49. 48 | 6. 00 127 674 

21. Kumamoto_________- 44 285} 6.48 3 22 
YY SA CC CC 4 a 48 4.63 | 9. 65 2 21 
23. Kagoshima. __..._.--. 63 2. si 4. 37 5 21 


Scarlet Fever 


The scarlet fever case rate for all Japan in- 
creased gradually from 0.2 cases per 100,000 
persons in 1900 to a peak of 27.3 cases per 
100,000 persons in 1939. Since 1939 the rate 
decreased rapidly until in 1945 it has dropped 
to 3.4 cases per 100,000 persons (Table 131). 
This rapid decline also characterized the records 
of the six largest cities from 1941 through 1945 
on both case and death rates with a very pro- 
nounced drop in the 1945 case rates from those 
for 1944. This accelerated drop in 1945 may be 


accounted for in part at least by the decrease 


it op 


ik EA ae deal 


in the proportion of children in the population 
of these cities following the evacuations during 
the bombing period (Figure 42). 

The comparatively higher 1945 rate for 


* 


TABLE 131.—Annual case and death rates for scarlet 
fever in the 6 largest Japanese cities and in all Japan 
from January 1941 through October 1945 


Com- 
Year | Tokyo |} Osaka | Yoko- | Koba | Nagoya! Kyoto | bined All 
ama cities | Japan 
Number of cases per 100,000 persons per year 
1941_ 82.3 14.5 78. 1 31.9 34.7 58. 6 57.4 21.0 
1942_ 70. 6 19.8 | 43.0 27.9 38.9 | 51.1 50. 4 17.9 
1943_ 54.3 16. 2 36. 7 24.8 32.0 29. 9 39.1 13.7 
1944_ 26. 9 8.5 22.8 10.3 21.1 28.8 21.3 8.7 
1945 a 2.9 5.5 5.9 9.6 13. 2 7.3 3.4 
o } \ aaa 
Number of deaths per 100,000 persons per year 
1941_ 0.97 | 0.32 (') 0. 61 0. 67 1. 00 0. 76 (‘) 
1942. . 67 . 29 (‘) . 52 . 94 1.91 . 70 () 
1943___| 50 16 (‘) . 53 . 43 19 . 39 () 
1944_ 30 15 (4) -u .15 32 . 24 () 
1945 16 08 () 63 51 23 . 23 ! 
| 
! No report. 


Kyoto would, on this basis, be accounted for by 
the fact that the population was less affected 
by these migrations than were the populations 
of the other surveyed cities. To the extent that 
this decrease in the proportion of children in 
the population of the surveyed cities is respon- 
sible for the reduction in rates noted, it does 
not indicate an actual reduction in incidence 
among the children remaining in the cities. It 
is probable that there was an actual reduction 
as is indicated by the decreasing rate for Japan 
as a whole but that it was less pronounced than 
is indicated by the 1945 rates shown for the 
various cities in Table 131. 

The case rate of 3.4 cases per 100,000 persons 
for all Japan contrasts rather markedly with 
the corresponding 1945 rate for the United 
States of 129 cases per 100,000 persons. The 


_ corresponding rates for seven bombed cities in 


Germany were 201 and 256 for 1938 and 1939 
prior to the bombing period and 653, 505 and 
342 for 1942, 1943 and 1944 during the bomb- 
ing period. The higher rates during the bomb- 
ing period in Germany were associated with an 
epidemic which reached its peak in 1941 and 
were not associated with bombing. The signifi- 
cant feature of these rates is that they are about 
ten times as high as the corresponding Japanese 
rates for her six largest cities. 

Study of the monthly scarlet fever case rates, 
supporting the annual rates shown in Table 
131, shows no marked variation in the incidence 
of this disease during 1945 in any of the six 
largest cities or in Japan as a whole (Figure 
49). The greatest variation in monthly inci- 
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dence during 1945 is shown for Kyoto which 
was never severely bombed. 

These rates indicate clearly that Japan had 
a low and decreasing scarlet .fever case rate 
during the period from 1941 through 1945 and 
that there is no evidence of increase in the in- 
cidence of this disease during the bombing 
period. | 


Smallpox 

The number of cases of smallpox showed a 
slight tendency to increase in 1945 in the six 
largest cities of Japan and in Japan as a whole. 
This trend was supported by death rates for the 
five cities for which this information was avail- 
able. In no instance, however, did the increase 
approach anything like epidemic proportions. 
The most pronounced increase was in Kobe 
which showed a rise from no cases in 1944 to 


TABLE 132.—Annual case and death rate for smallpox 
in the 6 largest Japanese cities and in all Japan from 
January 1941 through October 1945 


» | Com- 
Year | Tokyo! Osaka | Yoko- | Kobe | Nagoya} Kyoto | bined All 
ama cities | Japan 
Number of cases per 100,000 persons per year 
19492 22) 5.0; 25 1. 45 0. 57 0. ton 0. 07 0 0. 49 0.91 
1941___ «52 . 03 . 20 0 . 29 0 . 30 . 54 
1943___ . 54 . 40 . 29 . 64 . 07 . 10 .42 81 
1944___ peri 15 0 0 . 87 ~22 . 44 
1945___ . 60 . 94 0. 96 8. 60 4, 32 plo 1. 53 1.91 


Number of deaths per 100,000 persons per year 


1941 0 0.06 | (1) 0 0 0 0.01) () 
1942 07 lev ¢ 0 F073 0 04] (1) 
1943 06 C7 EA) 11 07 ec 508} (1) 
1944 02 04) @) 0 ee £05 | (4) 
1945 0 24} (1) 1. 68 51 13 1231 (1) 


1 No report. 


8.6 cases per 100,000 persons in 1945. This in- 
crease was due to an outbreak of smallpox in 
August, September and October 1945 in the 
course of which 40 of the 41 cases reported for 
the year occurred. The city reporting the next 
highest rate was Nagoya with a rate of 4.3 cases 
per 100,000 persons. This rate represents 34 
cases. Twenty-six of these cases occurred in 
July, August and September with a peak of 13 
in August. These two outbreaks are mainly re- 
sponsible for the high incidence of smallpox 
shown for the six largest Japanese cities during 
the latter half of 1945 (Figure 50). It will be 
noted that this high rate during these summer 
and fall months differs from the picture for 
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these same cities during the previous 4 years 
as shown in Figure 50, and also from the 
monthly rates for Japan as a whole in 1945. 

The outbreaks of smallpox in these two cities 
in seasons when the incidence of smallpox is 
ordinarily low may be associated with the dis- 
location of population and other abnormal liv- 
ing conditions following bombing which inter- 
fered with the normal operation of health 
facilities. It is, however, to be noted that the 
smallpox case rate for these cities during the 
actual bombing period is extraordinarily low. 

The case rate for all Japan was high during 
February, March, April and May, rose to a peak 
in June, and then subsided during the summer 
months (Figure 50). This would indicate a pos- 
sible connection with bombing, but a check of 
prefectural data on smallpox cases indicates 
that one quarter of the cases reported for the 
country as a whole were reported from Hok- 
kaido and another quarter was reported from 
Akita and Fukushima prefectures. These cases 
account largely for the rise in the case rate for 
the country as a whole to 1.9 cases per 100,000 
persons during 1945. Hokkaido is the northern 
island which suffered very little bombing and 
Akita and Fukushima prefectures are in the 
northern part of the main island where bombing 
was relatively light. 

Therefore, while there is evidence of some 
increase in incidence of smallpox during 1945 
it is apparently associated with the general 
conditions inimical to health which increased 
as the war continued and was only indirectly 
related to bombing. 


Typhus 

Records on typhus in Japan do not distin- 
guish between epidemic or louse-borne and 
murine or flea-borne typhus. However, it is 
believed that most of the cases shown in reports 
of recent years are murine typhus. 

Prior to the war, typhus had almost disap- 
peared in Japan. In 1938 there were no cases 
reported in any part of the country; in 1939 
there were five; and in 1940, there were three 
cases. However, with the crowding and insani- 
tary conditions resulting from the war, the 
number of cases increased rapidly during the 
years 1941 through 1945. 

This increased incidence is reflected in the 
typhus rates for all Japan and for each of the 
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six largest cities (Table 134). Prefectural re- 
ports for 1945 show more than half of the cases 
for that year to be in the northern island of 
Hokkaido with an additional outbreak of some 
400 cases in Fukuoka prefecture south of the 
Shimonoseki Straits. Among the six largest 
cities, Tokyo and. Yokohama show the highest 
rates in 1944 with Yokohama and Kobe stand- 
ing foremost in 1945. Kobe shows its peak rate 
in 1945. ; 

Study of monthly trends in 1945 shows peak 
rates for all Japan and for the six largest cities 
to have been reached in May (Figure 51). This 
would suggest the possibility of correlation with 
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6 LARGEST CITIES 


FIGURE SO 

TABLE 134.—Annual case and death rate for typhus 

in the six largest Japanese cities and in all Japan 
from January 1941 through October 1945 


Com- 
Year | Tokyo | Osaka | Yoko- | Kobe | Nagoya! Kyoto | bined All 
hama cities | Japan 
Number of cases per 100,000 persons per year 
1941___} ~ 0.29 0 0 ] 0. 20 0 a 0 0.15 0. 12 
1942___ .33 0 0 .10 22 0 19 14 
1943_ . 87 07 .10 2.99 07 19 . 66 1.94 
1944_ 10. 62 2. 21 3. 89 1. 03 .07 0 5. 91 5. 48 
1945_ oF 0 2. 41 3.99 . 64 0 . 86 3. 09 


A ] 


1941_ 0. 04 0 (1) 0 0 0. 02 (t) 
1942. . 09 0 (1) .10 0 0 .05 | (4) 
1943_ . 10 0 (4) . 64 0 0 10 @) 
1944_ 2. 96 il (@) . 46 0 0 1. 59 () 
1945__ 0 0 (4) 1.05 0 0 07 () 
| 
1 No report. 


bombing which also reached its peak during 
this period. However, during 1944 the highest 
rates for the six largest cities were also re- 
ported for May and in 1943 a peak was reached 
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in April indicating that there are apparently 
factors other than bombing which tend to in- 
crease the typhus rate during these spring 
months. This theory is also supported by high 
rates for all Japan reported for May in 1944 
and 1945. The May peak for all Japan in 1945 
might be thought to be associated with bombing 
were it not that it was produced chiefly by 
cases occurring in the northern island of Hok- 
kaido, which was not severely bombed. Groups 
affected here were chiefly miners, longshoremen 
and railroad gangs. Many of the persons mak- 
ing up these groups were workers imported 
from Manchuria and Korea. These observations 
indicate that war conditions produced increased 
incidence of typhus in the cities studied and in 
Japan as a whole but that bombing as a separate 
factor did not have a prominent part in bring- 
ing about the increase. 

Study of the incidence of typhus in Germany 
during the bombing period there shows that in 
seven bombed cities this disease increased from 


6 LARGEST CITIES 


FIGURE 5I 
no cases in 1940 to 5.5 per 100,000 population in 
1944. In 1942, the first year of bombing, two 
of the seven cities reported cases with the rate 
for seven cities averaging 0.23 cases per 100,000 
persons. In 19438 six of the seven cities reported 
cases with an average rate for the seven cities 
of 0.65 cases per 100,000 persons. In 1944 only © 
five cities continued to report cases but three of 
them reported considerably higher incidence, 
raising the average rate for the seven cities to 
5.5 cases per 100,000 persons. It is generally 
believed that the increased incidence of typhus 
in Germany during the war is attributable to 
the influx of foreign workers from those eastern 
countries where this disease is endemic. During 
the earlier years of the war these workers were 
segregated in labor camps but the breaking 
down of the line of demarcation between forced 
laborers and German citizens caused by the air 
raids was responsible for the spread of typhus 
to the civilian population. This indicates a situ-. 
ation similar in general to that found in Japan 
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where the increased incidence of typhus is be- 
lieved to be traceable to the labor groups in 
mines and port cities and in railway labor 
gangs, largely in Hokkaido. 


CASE FATALITY RATES 


The effect of bombing in the field of com- 
municable disease is felt mainly in increased 
incidence. However, conditions resulting from 
bombing such as shortage of personnel, facili- 
ties and drugs for treatment of illness may 
cause a proportionate increase in deaths which 
would greatly accentuate the sense of. disaster 
produced by bombing. 

The case and death records of the various 
notifiable diseases for Tokyo, Osaka, Nagoya, 
Kobe and Kyoto have been examined to find the 
proportion of cases which terminated fatally 
during the bombing period and during the pre- 
vious four years. This examination has indi- 
cated what, if any, changes have taken place in 
case fatality rates during the bombing period. 


Dysentery 


Study of these rates for dysentery indicates 
that the number of deaths per 100 cases for 
this disease did not vary greatly in 1945 from 
that for the previous 4 years. 


TABLE 135.—Number of deaths per 100 cases of dysen- 


tery 
Year Tokyo Osaka |° Kobe Nagoya | Kyoto Combined 
cities 
194) vce 16.9 18. 1 20. 0 13. 4 16.6 18.5 
iS) Aa 16.1 15.5 15.6 33.8 18.5 17,7 
1943 sis. l2 13.0 16.3 20.8 39. 1 6.6 16.3 
|) Fag 16.7 12:3 18. 5 35.3 14.6 18.9 
19455. 5-8 16.3 7.9 2155 19.6 20.9 18, 2 


The most marked increase in this rate is noted 
for Kyoto which was not extensively bombed, 
while three of the four bombed cities studied 
show rates for 1945 which are less than those 
for 1944. There does not seem to be any evi- 
dence in these rates, therefore, that conditions 
produced by bombing affected the treatment of 
dysentery in a way that led to higher death 
rates for this disease. 


Typhoid and Paratyphoid Fever 


Similarly case fatality rates for typhoid and 
paratyphoid fever for the same period show no 
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special variation in 1945 from rates in the pre- 
vious 4 years. 


TABLE 136.—Number of deaths per 100 cases of typhoid 
and paratyphoid fever 


Year Tokyo Osaka Kobe Nagoya | Kyoto | Combined 
cities 

NOt 3 12.9 12.0 18.5 13.8 11.0 13.6 

1942... 11.6 18.0 18.0 13. 2 13. 2 12.3 

1943 > S25 8.1 12.8 14.7 12,3 8.6 10. 4 

i Lt eee 6.5 15.2 19.5 14.4 16.2 11.4 

7.9 11.8 4 17.1 21.3 13.8 


The most pronounced increase in the 1945 
fatality rate is again shown for Kyoto with the 
rates for two of the other cities showing a de- 
crease from 1944, and the rates for the other 
two showing a slight increase. No special sig- 
nificance as to the effect of bombing seems to 
be attachable to these variations. 


Diphtheria, Scarlet Fever and Ekiri 


The case fatality rates for the five surveyed 
cities for diphtheria show a consistently down- 
ward trend with only a few variations from 
1941 through 1944 followed by a pronounced 
rise in 1945 (Table 187). Corresponding rates 
for seven German cities, studied in the survey 
of Germany, show a rise from 4.8 deaths per 
100 cases in 1942 to 6.0 in 1943 and 7.1 in 1944. 
This indicates a rise in the diphtheria case 
fatality rate in Germany during the period of 
strategic bombing, which is comparable to that 
of Japan, though less pronounced. 


TABLE 137.—Number of deaths per 100 eases of diph- 


theria 
Year Tokyo Osaka Kobe Nagoya | Kyoto | Combined 
cities 
1941-2 2 8.5 8.9 13.3 15.8 10.8 9.6 
1942. 222-- 8.0 12.8 8.0 10.0 8.5 ] 8.4 
es il 2 6.3 9.6 12.0 * 8.0 4.9 3 
1944_____. 5.1 9.4 6.3 4.6 6.0 5.7 
£045 Soe 8.6 11.8 15.5 9.4 16, 2 11.5 


Review of case fatality rates for the other 
seven diseases covered by this study indicates 
that scarlet fever was the only other disease 
which showed a rise in case fatality in 1945. Its 
case fatality rate is normally very low, ranging 
somewhere between one and two deaths per 
100 cases. However, during 1945 the scarlet 
fever case fatality rates for each of the five 
surveyed cities was more than two deaths per 
100 cases. For three of the cities it was between 
two and three deaths per 100 cases; for Nagoya 


it rose to 5.2 from a very low rate of 0.7 in 
1944 to 5.3 in 1945; and for Kobe it rose to 
10.7 in 1945. 


TABLE 138.—Number of deaths per 100 cases of scarlet 


fever 
Year Tokyo Osaka Kobe Nagoya | Kyoto | Combined 
; cities 
1) ee 1.18 2.17 1.9 1.92 1. 72 1. 36 
1942... 95 1. 46 1. 86 2. 43 3. 74 1. 37 
i) eee 92 1.03 2.15 1. 33 . 64 1.00 
1944______ 132 1.75 1.10 . 69 1.10 1.08 
1) 0 ae 2.13 2. 70 10. 71 5. 26 2.04 3.07 


The fact that diphtheria and scarlet fever are 
diseases more peculiar to children than the 
other six included in this study suggests that 
this might be a factor in ‘the increased case 
fatality rate. 

Corresponding case fatality rates are avail- 
able for another children’s disease, Ekiri, in 
Tokyo, Nagoya and Kyoto. 


TABLE 139.—Number of deaths per 100 cases of Ekiri 


Year Tokyo | Nagoya | Kyoto | Combined 
cities 
1 RSE Sa Res ea 34.6 56. 7 31.8 37.4 
pO Ss 5, ee a ar 31.7 50. 7 31.4 35. 2 
Jil GBS ge 22 aa a Se ee 24.0 55. 7 10.3 29. 2 
i 0 Mie Se ae i cea i a ee 26.8 51.3 9.3 33.1 
pS) ESL SP SNS seat es Si > ee 36. 55.5 35. 6 44.5 


They indicate increases in the 1945 rates 
which, while not as outstanding as those already 
noted for diphtheria and scarlet fever, are ap- 
preciable and tend to confirm the thesis that 


the 1945 increase in case fatality for diphtheria 


and scarlet fever was associated with the fact 
that they are predominantly children’s diseases. 

There was a tendency among Japanese au- 
thorities to give increased malnutrition as a 
cause of increased case fatality rates for 1945. 
To the extent that the effects of malnutrition 
are more pronounced among children, these 
findings, of increased case fatality rates for the 
children’s diseases, suggest malnutrition as a 
possible cause. 

For diphtheria, another possible cause for 
the rise in the case fatality rate was a shortage 
of diphtheria antitoxin. No definite information 
is available on this point but it is known that 
in July of 1943 a regulation was promulgated 


requiring that physicians submit a request. 


identifying the case for which antitoxin was 
needed before they could secure the antitoxin. 


This suggests an effort to conserve antitoxin 
which would indicate a shortage or the fear of 
a shortage of this drug. Reports were also re- 
ceived indicating a tendency on the part of 
military authorities to commandeer for army 
use horses used in the preparation of antitoxin. 

Even in the absence of an actual shortage of 
antitoxin, the effect of this regulation, making 
it more difficult for physicians to secure this 
drug, would be to introduce delay in its use and 
so help produce an increased diphtheria case 
fatality rate. 


Meningitis, Smallpox and Typhus 


Review of the case fatality rates for menin- 
gitis, smallpox and typhus indicates that the 
rates in 1945 were not higher than they were 
during the previous four years in the five cities 
in which they were studied. 


TABLE 140.—Case fatality rates for meningococcus 
meningitis, smallpox and typhus in Tokyo, Osaka, 
Kobe, Nagoya and Kyoto from January 1941 through 
October 1945 


Meningococcus 


meningitis Smallpox Typhus 

Yea 

Deaths Deaths 

per 100 Number Number per 100 Number 

cases of cases of cases cases of cases 

1941__ 4.8 273 65 13.6 22 
1942__ 36. 4 236 41 25.9 27 
1943 __ 36. 7 218 57 14.1 92 
1944__ 31.5 184 29 26. 2 
1945__ 1.6 196 110 10.0 


For meningitis the rate of 31.6 deaths per 100 
cases was almost identical with that of the pre- 
vious year of 31.5 and these rates were lower 
than those of the 3 years immediately preced- 
ing. For both smallpox and typhus the rates for 
the 5 years from 1941 through 1945 were quite 
variable because of the small number of cases 
on which they were based, but for smallpox the 
1945 rate was next to the lowest shown for the 
5-year period and for typhus it was the lowest. 


Of the eight diseases under observation the 
only ones showing an increased case fatality 
rate during 1945, according to the records of 
Tokyo, Osaka, Kobe, Nagoya and Kyoto, were 
the two children’s diseases, diphtheria and 
scarlet fever. Ekiri, also showed evidence of an 
increased 1945 fatality rate in three cities for 
which information on this disease was available. 
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SUMMARY 


Review of reports on incidence of eight com- 
municable diseases from the six largest cities 
of Japan and from Japan as a whole during the 
period from January 1941 through October 
1945 indicates that dysentery, typhoid and 
paratyphoid fever were outstanding in reflect- 
ing the effects of strategic bombing. A severe 
epidemic of dysentery in Nagoya and a rather 
severe epidemic of typhoid and paratyphoid 
fever in Kobe were the most marked epidemics 
resulting from strategic bombing noted in the 
survey of the six cities. High incidence of 
typhoid and paratyphoid fever during the sum- 
mer of 1945 were also noted in Nagoya, Yoko- 
hama and Kyoto. This high typhoid and para- 
typhoid fever case rate in four of the six cities 
studied and in Japan as a whole is taken to 
indicate the possibility that the high incidence 
of these diseases may have been associated with 
bombing in a number of Japanese cities. A high 
dysentery rate was also noted for Japan as a 
whole during the summer of 1945, but no satis- 
factory correlation could be established between 
bombing and areas of high incidence of this 
disease. 

A number of examples were found of in- 
creased incidence of diphtheria, meningococcus 
meningitis, smallpox and typhus in the six sur- 
veyed cities during 1945, but they did not seem 
to be directly associated with bombing. For 
diphtheria, the increase in 1945 was not greater 
than a similar increase which was shown for 
1944 and earlier years and it also preceded the 
bombing periods in most cities, indicating that 
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bombing did not bear a direct causal relation- 
ship. The high meningitis rates showed evidence 
of being associated with crowding and so was 
indirectly related to bombing. The increased 
incidence of smallpox in no case approached 
epidemic proportions and was apparently re- 
lated to the dislocation of population and ab- 
normal living conditions which interfered with 
normal operation of health facilities. Typhus, 


. which was, according to the records, very rare 


in Japan for several years before 1940, was 
thought to have been brought into Japan from 
Korea and Manchuria by imported laborers. 
Centers of high incidence of this disease in 
1945 were Hokkaido (where many imported 
workers were employed in mines and ports) 
and Fukuoka prefecture in which Moji (a port 
of entrance from Korea) was located. The in- 
cidence of typhus in the surveyed cities, while 
comparatively high in 1945, was not outstand- 
ing and for three of the cities it represented a 
reduction from the corresponding rates for 
1944, 

Significant increases were found in case 
fatality rates during 1945 for diphtheria and 
scarlet fever. The fact that these two diseases 
were more peculiar to children than the other 
six diseases studied suggests that there might 
be a relationship between this and the increased 
case fatality rate. The more pronounced effects 
of malnutrition among children was suggested 
as a possible explanation of this correlation. 
Also a shortage of diphtheria antitoxin was pos- 
sibly a factor in producing the increased case 
fatality rate for this disease. 


Vill. GENERAL MORBIDITY 


Air-raid casualties are of course the most 
direct and outstanding evidence of the effect of 
strategic bombing on the health of a population 
as measured in terms of illness and death. Next 
to air-raid casualties stand the effects of disease 
epidemics growing out of conditions produced 
by bombing. These two phases of the effect on 
health of strategic bombing have been given 
prior consideration. 


BIRTH AND DEATH RATES 
PRIOR TO BOMBING 


Beyond these more specific effects, however, 
are the broader and less tangible effects on the 
general population of illness and death from the 
usual and less dramatic causes. Satisfactory 
measures of these conditions are difficult to find. 
A standard source of such information on 
deaths is the official record of reported deaths 
within the general field of mortality. Infant and 
maternal mortality are generally given special 


attention as reflectors of health conditions and. 


services in any study of the health of a popu- 
-lation group. 

In Japan war restrictions and peculiarities 
of the Japanese Statistical Bureau’s methods of 
collecting mortality statistics combined to make 
this mortality information for the bombing 
period in 1945 entirely unavailable. Records of 
the Statistical Bureau were put under a close 
ban of secrecy during the war in order to sup- 
press information on population. This together 
with the disturbance incident to removal of the 
Statistical Bureau’s records from Tokyo and 
the scarcity of clerical assistance greatly re- 
tarded the preparation of mortality reports. 
Fhe result was that no information was avail- 
able on deaths during any part of 1945 at the 
time the data used in this survey were secured. 
Records from sample cities or areas also were 
not available because of the peculiar custom of 
the Japanese of reporting births and deaths to 
the authorities of the prefecture in which their 
ancestral home is located rather than in the 
prefecture of the present residence. It was 
therefore impossible to secure information on 
deaths in selected areas from local authorities 
because the information available from such 
sources referred to people who claimed the area 


as their ancestral home rather than their pres- 
ent residence. 

The most recent year for which official mor- 
tality statistics were available from the Bureau 
of Statistics was 1942. However, an estimated 
rate for births, deaths and infant mortality was 
provided for 1943 by the Japanese National 
Institute of Health. Study of these rates to- 
gether with corresponding rates for the pre- 
ceding decade shows a steady decline in both 
the death rates for the general population and 
the infant mortality rate during the 10-year 
period, followed by a leveling off or a slight rise 
during 1942 and 1943. 


TABLE 141.—Japanese infant mortality deaths and birth 


rates, 1930-3 
Infant | 
deaths Deaths Births 
Year per 1,000 | per 1,000 per 1,000 
live births | population | population 
| 

| eRe ta Ee SRN 1B AT See LES DS 124.1 18. 2 32.4 
| | Sa SS, BCR eee ARS 131.5 19. 0 32. 2 
RNS ane ena Ce hehe eee athe 117.5 17.7 32.9 
NO see a oa ean Se ea] 121.3 17.8 31.6 
17 SSR Sei © oe i ah See Spe 124.8 18. 1 30.0 
ee ES oe eee Te es 106. 7 16.8 31.6 
Peg 92 Pettey eeets St a eee ae | 116.7 17.5 29.9 
EN oe oa aad eis Se 105. 4 16.9 30. 6 
LS pate OURS dag Reape pn pcm Gite a 114. 4 17.4 26.7 
1D) De RSE SR ee ace atti nT 8 106. 0 17.4 26.1 
RU pee oe eee ee ee 90. 0 16. 2 28.9 
1,' C5 oe ee Re SEO rape Shee ely Vd 84. 1 15.5 30.8 
11 1? Set 5 Reet gal a ese a pe ie ee 85. 5 15.5 29. 7 
Oe RE a RS Ee Ee ae ee 86. 6 16. 0 29. 8 


The birth rate does not show quite so constant 
a trend but the rates for 1942 and 1943 do show 
a slight decline from the peak rate of 30.8 births 
per 1,000 population reached in 1941. Infant 
mortality rates for the six large cities—Tokyo, 
Osaka, Nagoya, Kyoto, Kobe and Yokohama— 
show the same trend as the infant mortality - 
rate for the country as a whole but to a more 
pronounced degree. 


TABLE 142.—Infant mortality rates for Japan’s six 
largest cities, 1937-43 


[deaths under 1 year per 1,000 births} 


Yoko- 

Year | Tokyo | Osaka | Nagoya} Kyoto | Kobe hama | 6 Cities 
1937 77.8 103. 4 103. 1 87.4 85. 7 86.7 87.7 
1938 84.0 102. 5 106. 9 104.7 93.7 96. 2 93.3 
1939 74.8 110.0 96. 2 94.5 90. 7 81.2 87.4 
1940 57.6 72.4 80. 2 69.0 65.3 61.3 64.6 
1941 61.3 75. 4 84.1 66. 1 63. 2 69. 1 67.7 
1942 62. 6 79.9 72.6 68. 3 68. 1 67.0 68. 2 
1943 64. 2 82.0 91.7 71.4 74.1 69. 2 71.8 


For four of the six cities the rise in the rate 
began in 1940 rather than in 1941, the year in 
which it began for the country as a whole, and 
for all of the cities it was much more pro- 
nounced than it was for all Japan. The average 
rise for the six cities was from 64.6 deaths per 
1,000 births in 1940 to 71.8 in 1943 as compared 
with a rise for the entire country from 84.1 in 
1941 to 86.6 in 1943. This suggests that the 
factors producing this increase were felt earlier 
in these urban centers and that their effect on 
the health of infants was more severe than it 
was in other parts of the country. 


The significance of these observations for 
our study of the effects on health of strategic 
bombing lies in the fact that they indicate 
something of the health background of the cities 
bombed, prior to the beginning of bombing. 
Even then the stress and privation of war con- 
ditions was showing definite effects in the field 
of health, and the situation was set for an inten- 
sification of these conditions such as was pro- 
duced by strategic bombing to have a very 
marked effect in the health of the people. 


A STUDY OF HOSPITAL ADMISSIONS 


General 


In view of the lack of the customary records 
on mortality for the bombing period, an effort 
was made to secure information from the rec- 
ords of representative general hospitals in 
seven Japanese cities showing health conditions 
as reflected in the experience of these hospitals. 
The cities chosen were Tokyo, Yokohama, Na- 
goya, Kyoto, Osaka and Kobe, the six largest 
cities of Japan, and Sendai, the chief city of 
northern Japan. All of these cities were severely 
bombed except Kyoto. It was included as a 
control city to aid in distinguishing the effects 
of strategic bombing from the more general 
effects of the war. 


In each of these cities several representative 
general hospitals were asked to provide from 
their records information showing month of 
admission and diagnosis of each patient during 
the months in which the city was bombed and 
also, for several months prior to and following 
the bombing period. In this manner records of 
43,884 admissions were received from 27 hos- 
pitals. 
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TABLE 143.—Totals of admissions reported, hospitais 
represented, and months covered by reports on mor- 
bidity information 


; Number 
City Number of | Number of | of months 
admissions | hospitals covered 


Tokyo hc? S520 es ee ee 9, 981 6 11 
WOK OHDIND 2-2 65 es Che Ns eae 2, 558 By 11 
INOW Ata ese hae ee ee 2, 812 2 11 
Me ObO ihe eo eet SEE Se a ey a ee 10, 574 4 12 
Opakai ns 0 tee oe ce ae 11, 440 6 12 
ERG DG at as po ed od ig oe ee Oe ae 3, 476 3 ll 
oY etc Ft (AEE i ete Sree AB Ss a USD 2, 843 4 6 

f Nee) SU OR a A ene a 43, 884 4 $l Pees thn 


For the six large cities the records covered 
11 or 12 months but for Sendai, for which the 
bombing was mostly limited to the month of 
July, a record of only 6 months, April through 
September, was requested. For Tokyo, Nagoya, 
Osaka and Sendai similar records were also 
secured from one hospital in each city for the 
same months in 1943-44 as- those covered by 
the 1944—45 records for that city. These 1943-44 
records were used as controls in the study of 
the 1944—45 records for evidences of variation 
in the diagnosis picture during the bombing 
period. A list showing the names of the hospi- 
tals from which records were secured with the 
number of admissions reported in each month 
of the periods covered is shown in Appendix 
D-1. 

Hospital admissions for each month were 
classified by diagnosis groups and the totals of 
admissions falling in each of these diagnosis 
groups were then examined to find the percent- 
age they constituted of the total admissions for 
the month. The variation in these percentages 
from month to month through the period under 
observation was studied to find evidence of any 
unusual increase in the proportion of cases hos- 
pitalized falling in any of the disease groups. 

These hospitalized cases do not provide <a 
comprehensive representation of the illness pic- 
ture in the cities studied. The most they can 
presume to show is change in the diagnosis 
pattern of the more severe cases of illness such 
as are normally hospitalized. These more se- 
vere cases, however, do provide a fairly satis- 
factory indication of the relative prevalence of 
different types of illness at any one time; fur- 
thermore, it is these more severe illnesses that 
have special interest for the purposes of our 
study because of their more pronounced effect 
on the life and morale of the community. 


Scarcity of food and personnel in the hospi- 
tals during the bombing period discouraged 
patients from seeking hospitalization. This 
probably had some effect on relative distribu- 
tion by diagnosis of the cases admitted. How- 
ever, it was the opinion of hospital authorities 
that it was the less severe cases of all diagnoses 
which were kept at home and that consequently 
the relative prominence of the various diagnoses 
among the cases admitted was not materially 
affected. 


Accidents, and Infections and Parasitic Diseases 


It is natural to expect that the diagnosis 
group covering accidents would be among those 
showing an increase in admissions during the 
bombing period wherever the established hos- 
pitals were used for relief purposes. This work 
was of course done to some extent through 
emergency facilities set up for the occasion and 
the hospital records on this diagnosis group are 
consequently not especially significant. They do, 
however, rather definitely reflect the bombings 
of Tokyo, Yokohama, Nagoya and Sendai (Fig- 
ure 52). The Osaka report apparently also 
shows accidents recorded under diseases of the 
skin (presumably burns) and diseases of the 
bone and organs of locomotion (presumably 
fractures) as shown in Figure 53. This error 
in diagnosis classification may have also been 
committed in certain hospitals in other cities 
of any other city as it is in that of Osaka. As 
the record provided here of hospitalizations for 
care of accidents is incomplete and accidents 
are discussed in detail in the chapter on air- 
raid casualties, no further attention will be 
given them in this chapter. 

Like admissions for accidents, admissions for 
infectious and parasitic diseases are reflected 
only partially in the records of general hospi- 
tals because special provision is made for their 
care in infectious disease hospitals. However, 
they constituted a significant percentage of the 
monthly admissions in the hospitals studied 
(Figure 52). For most of the hospitals, the 
records of admissions under this diagnosis 
group do not show any variations that are espe- 
cially significant. The rise in the percentage of 
admissions which come under this diagnosis 
group in Yokohama and Kobe during the sum- 
mer of 1945 is accounted for in both cities en- 


tirely by admissions for typhoid and para- 
typhoid fever. A second line on the graph for 
these cities indicates that there is actually a 
drop in the percentage of infectious and para- 
sitic diseases exclusive of typhoid and para- 
typhoid fever during these summer months. 
These outbreaks of typhoid and paratyphoid 
fever in Yokohama and Kobe as well as other 
outbreaks of notifiable communicable diseases 
in all cities covered by this study, except Sendai, 
are discussed in detail in the chapter on Noti- 
fiable Diseases. 

These four disease groups (accidents, dis- 
eases of the skin, diseases of the bone, and in- 
fectious and parasitic diseases) are in a man- 
ner extraneous to the main purpose of this 
study. As hospitalization also is provided for 
these diseases in other than general hospitals, 
our records of hospitalized cases for these dis- 
ease groups are manifestly incomplete. Further- 
more, as has already been noted, more detailed 
studies of these subjects than is possible on the 
basis of the data available here will be found 
elsewhere in this report. 

In order to secure a more satisfactory analy- 
sis of the other diagnosis groups under con- 
sideration, they will be studied as a group sepa- 
rate and distinct from the four to which refer- 
ence has been made above. The removal of 
admissions covering illnesses coming under 
these four diagnosis groups has the effect of 
considerably reducing the month-to-month 
variation in admission totals (Figure 54). This 
provides totals which more accurately reflect 
the relative variations among the more general 
diagnoses for which cases are admitted to gen- 
eral hospitals. 

These diagnoses have been arranged in the 
following 11 groups: 

(1) Diseases of the digestive system. 
(2) Diseases of the respiratory system. 
(3) Diseases of the circulatory system. 
(4) Diseases of the nervous system. 
(5) Diseases of the eye. 
(6) Diseases of the ear and mastoid proc- 
ess. 
(7) Nutritional and other general diseases 
including acute rheumatic fever. 
(8) Cancer and tumors. 
(9) Diseases of the genito-urinary system. 
(10) Diseases of pregnancy and childbirth. 
(11) Other diseases including: 
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(a) Diseases of early infancy. 
(b) Congenital malformations. 
(c) Senility. 

(d) Diseases of the blood. 

(e) Chronic poisonings. 

(f) Ill-defined diseases. 

Hospital admissions for diseases falling in 
these 11 groups have been distributed on a per- 
centage basis. The percentage of diagnoses 
falling in each group for each month covered 
by the study is indicated in the graphs accom- 
panying the discussion of the various groups. 

For Tokyo, Nagoya, Osaka and Sendai similar 
information was also secured for corresponding 
months in 1943-44 in order to compare varia- 
tions from month to month without bombing 
with variations during the same months in the 
presence of bombing. For these four cities the 
percentage of admissions with diagnoses falling 
in the various diagnosis groups in 1943-44 is 
shown by dotted lines in the various graphs. 


Diseases of the Digestive System 


The group showing the broadest variation in 
percentage of admissions during the months 
when bombing was most severe was that cover- 
ing diseases of the digestive system (Figure 
55). This is in some degree due to normal in- 
crease of digestive disorders during the summer 
months. It is only to the extent that the increase 
in the proportion of this group of diagnoses can 
be shown to be unusually large during the sum- 
mer of 1945 that any claim can be made that 
it was affected by bombing. The increases for 
Tokyo and Osaka are greater than those for 
1944, with definite peaks in July. While cor- 
responding 1944 figures are not available for 
Kobe and Yokohama, they also show very high 
percentages of admissions for digestive diseases 
during the summer months with the peaks in 
June and July. A more detailed analysis of the 
records of these four cities indicates that for 
Osaka and Yokohama the summer increases are 
largely due to diarrhea and enteritis, while for 
Kobe, hernia also stands high among the diag- 
noses, and for Tokyo, appendicitis is relatively 
prominent (Figure 56). The connection be- 
tween bombing and_an increased incidence of 
diarrhea and enteritis in Yokohama and Osaka 
is easily understood. It is doubtful, however, 

that any relationship can be established between 
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bombing and incidence of hernia in Kobe or 
appendicitis in Tokyo. 


Diseases of the Respiratory System 


The percentage of hospital admissions which 
were for respiratory ailments was considerably 
lower in 1945 than it was in 1944 for the hos- 
pitals studied in both Tokyo and Nagoya (Fig- 
ure 57). For Kobe and Osaka there is some 
indication of a higher relative incidence of res- 
piratory diseases than usual during June, July 
and August and for Yokohama there is evidence 
of an increase in hospital admissions for res- 
piratory ailments in May, the month of their 
most severe bombing. Study of the more specific 
diagnoses included under the head of respira- 
tory diseases indicates that for all three cities 
the diseases responsible for these increases 
were pleurisy, bronchitis and broncho-pneu- 
monia (Figure 58). Comparison of the relative 
prominence of pleurisy, bronchitis, and pneu-_ 
monia (except lobar) among the diagnoses for 
which cases were admitted to the hospitals 
studied in Osaka in 1944 and 1945 indicates that 
these diseases were considerably more frequent 
among hospital admissions in 1945 than in 1944 
(Figure 59). 

These observations indicate that bombing 
may have been accompanied by some increase 
in pleurisy; bronchitis and broncho-pneumonia 
in some of the cities studied. This probably re- 
flects a corresponding or even more pronounced 
increase in colds and other respiratory ailments 
not sufficiently severe to require hospitalization. 

It is natural to expect that with the destruc- 
tion of houses and other means of shelter from 
the elements as a result of bombing there would 
be some increase of respiratory diseases, par- 
ticularly in a humid climate such as is found 
in Japan. There is no evidence, however, of this 
increase being especially marked for any of the 
diagnoses observed. It should be noted in this 
connection that no evidence was found of an 
increased incidence of influenza in 1945 in any 
of the records studied. : 


Diseases of the Circulatory System 


Only very slight variations from month to 
month in the proportion of cases admitted to 
hospitals for the care of diseases of the circu- 
latory system were noted in the records studied 
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for 1945 (Figure 60). The widest variation 
noted was for Kyoto, which was not severely 
bombed, indicating that variations such as did 
occur would probably have occurred in the ab- 
sence of bombing. Furthermore, for the four 
cities for which 1944 records are available, the 
proportion of hospital admissions for care of 
diseases of the circulatory system in 1945 is 
prevailingly lower than the corresponding rate 
for 1944. It seems evident, therefore, that the 
test we have applied does not reveal any effect 
of bombing on the incidence of diseases of the 
circulatory system. 


Diseases of the Nervous System 


The percentage of hospital admissions. for 
diseases of the nervous system was consistently 
higher in 1945 than it was in 1944 for the hos- 
pitals studied in Tokyo, and also, in Nagoya. 
For Osaka the percentage of admissions for 
1945 was lower. The records of Sendai for the 
two years correspond very closely (Figure 61). 
Nagoya shows a rise in the percentage of ad- 
missions for diseases of the nervous system in 
July, following heavy bombing in June. 

Detailed analysis of the Tokyo record of ad- 
missions for diseases of the nervous system in 
1945 shows that the most frequent diagnosis 
was dementia praecox and other psychoses, 
with non-epidemic meningitis standing second, 
and general paralysis of the insane and cerebral 
hemorrhage holding third and fourth places 
(Figure 62). The outstanding rise in the rate 
for June seems to have been evenly distributed 
among the various diagnoses. Cases admitted 
for dementia praecox and other psychoses, how- 
ever, were more preponderant during the latter 
half of the year. 

For Nagoya the June rise in the proportion 
of hospital admissions for diseases of the ner- 
vous system was found to be accounted for 
largely by an increase in the number of admis- 
sions for cerebral hemorrhage (Figure 62). 
This diagnosis was most prominent among 
those covering admissions for diseases of the 
nervous system in Nagoya all through the year. 

Additional information in this field of dis- 
eases of the nervous system was secured from 
psychiatric hospitals in Yokohama and Kobe. 
This information consisted of records of admis- 
sions from several months before the attacks 
began to several months after they terminated, 
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showing the diagnosis of each case and the 
month in which it was admitted to the hospital. 

Similar records also were requested for the 
corresponding months in the previous year so 
that comparison might be made between the 
number of admissions and the diagnoses for 
which they were admitted in the presence and 
in the absence of bombing. 


Since the bombing period for Yokohama and 
Kobe was rather extended, these records were 
requested for two full years, from November 
1943 through October 1945. Admissions to these 
institutions were from the surrounding areas 
as well as from the cities themselves, but the 
population of Yokohama and Kobe is sufficiently 
large to make admissions from the cities easily 
predominate in the records of the institutions. 

The record for Yokohama shows an increase 
in admissions in 1944—45 over 1943-44 of al- 
most 50 percent. If this increase is expressed 
in terms of admissions per 100,000 population 
in order to allow for the great decrease in the 
population of the city as a result of bombing in 
1945, this rate rose from 19.6 admissions per 
100,000 population per year in 1943-44 to 37.1 
per 100,000 in 1944—45, an increase of 89.3 
percent (Table 144). The record for Kobe, on 
the other hand, shows a slight decrease in 1944— 
45 from 1943-44, the rate for 1944-45 being 
15.3 percent lower than that for the previous 
year. 

Analysis of the diagnoses covering these ad- 
missions indicates that for both cities, dementia 
praecox and other psychoses was the predomi- 
nant diagnosis group in both years studied but 
that the percentage of diagnoses falling in this 
group in 1944-45 was slightly smaller than it 
was in 1943-44. The proportion of cases ad- 
mitted for general paralysis of the insane, the 
diagnosis next in prominence, was larger in 
1944-45 than it was in 1943-44 in both cities. 


When the record of these cases is studied by 
month of admission (Figure 63) the most strik- 
ing observation is the tremendous number of 
admissions in Yokohama during the month of 
May 1945. A total of 97 persons were admitted 
and indicate a rate of 152 per 100,000 persons 
per year, or about four times the average rate 
for the year. Seventy percent of the admissions 
included in this May total were admitted for 
dementia praecox and other psychoses and 23 
percent for general paralysis of the insane. 
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These are about the percentages prevailing for 
the year (Table 144). There does not seem, 
therefore, to be any special diagnosis account- 
ing for this extraordinary increase in admis- 
sions. As is indicated in Figure 61, May is the 
month of Yokohama’s most severe bombing. 
Some claims may be made to a causal relation- 
ship between these two phenomena although 
this is rather a pronounced effect to attribute 
to this particular bombing in the absence of 
other comparable records of similar effects 
elsewhere. 

It will be noted, however, that for the rest 
of the year the monthly rates for Yokohama, 
with the exception of the rate for August, show 
a larger increase over the rates for 1943—44 
than do the rates for the earlier months of the 
year. This is also true for Kobe. The rates for 
the last 3 months for that city show a pro- 
nounced increase over those for the correspond- 
ing months in 1944 (Figure 63). This may be 
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attributed at least in part to the mental and 
nervous strain to which bombing subjected the 
people, although the increasing stress of war 
conditions is also a factor to be taken into 
account. 

Another indication of the mental and nervous 
condition of a population is the number of 
suicides. Records of suicides were secured from 
the police departments in Tokyo, Yokahoma, 
Nagoya, Kyoto, Osaka, Kobe and Sendai. For 
Tokyo and Yokohama, they covered only the 
bombing periods and several months preceding 
and following but for the other five cities they 
also covered corresponding periods in the pre- 
vious years. 

For these five cities the rate per 100,000 


' population in 1944—45 was consistently higher 


than for 1943-44. The average rate for the 
five cities in 1943-44 was 11.7 per 100,000 per- 
sons, while in 1944—45 it was 18.7, an increase 
of 60 percent. The rate for Sendai in 1945 was 


ADMISSIONS TO PSYCHIATRIC HOSPITALS 


------- 1943— 1944 
oes (944—1945 


ADMISSIONS PER 100,000 POPULATION 


TABLE 144.—Number and percent of admissions to psy- 
chiatric hospitals for various diagnoses from Novem- 
ber 1943 through October 1945 in Yokohama and 
Kobe 


Yokohama Kobe Both cities 


Diagnosis 


1943-44 | 1944-45 | 1943-44 | 1944-45 | 1943-44 | 1944-45 


Number of admissions 


General paralysis 

of the insane _- 35 61 17 12 52 73 
Dementia praecox 

and other psy- 

Co a ie 135 181 121 64 256 245 
pllepsy.— =. /--. - 9 11 5 6 14 17 
Other causes --_---- 20 37 4 2 24 39 

Patel === 199 290 147 84 346 374 
Percentage 
General paralysis 

of the insane ___- 17.6 21.0 11.6 14.3 15.0 19. 5 
Dementia praecox 

and other psy- 

CHOBGS. 2 ooo 67.8 62, 4 82.3 76. 2 74.0 65. 5 

MONEY =225522. 4.5 3.8 3.4 ye 4.0 4.5 

Other causes -_---- 10.1 12.8 2.7 2.4 7.0 10.5 

5 [| aes 100. 0 100.0 100. 0 100. 0 100.0 100.0 
Number of admis- | 

sions per 100,000 | 

Persddisg-. SS 52> 19.6 37.1 16.3 13.8 18.1 26.9 
Percent change in 

gC) So ee Seaee  eeeee + 89.3 }-5---.-. iy ON sock +48. 6 


three times that for 1944 and for Nagoya it 
was twice the 1944 rate. Sendai submitted a 


YOKOHAMA 


FIGURE 63 
TABLE 145.—Number of suicides per 100,000 persons 
per year in 1944 and 1945 in seven Japanese cities 


Rate Total 

City Period bape ee ES 
1943-44 | 1944-45 | 1943-44 | 1944-45 
Tokyo... _- January—October 1945_........|....---. 14.0 () 498 
Yokohama_.| November 1944—-August 1945.-_|_____-_- 9.9 (1) 67 
Nagoya---.- November 1943-October 1945_- 6.4 13.8 90 132 
Kyoto...... January 1944—October 1945____| 33.0 44.3 312 329 
Osaka--.-.- October 1943-September 1945__ 8.9 13.9 251 252 
Kobe_.____- October 1943-September 1945_- y 10.9 66 71 
Sendai-_..._. April 1944-September 1945_____ 5.6 16.6 8 21 

Total, 5 
(ads | 5 3S eee ee 211.7 | 218.7 727 1,370 

1 No report. 2 Average. 


report which undertakes to give the reason for 
each suicide. 

According to this report, five of the suicides 
in 1945 were due to “insanity by bombing” and 
eight more were due to “pain of living and 
bombing.” These 13 suicides account for the 
difference between the 1944 and 1945 totals 
and definitely relate the marked rise in Sendai’s 
suicide rate to bombing. 

All of the reports except that from Sendai 
show the number of suicides during each month 
of the period covered. Rates based on these 
figures show a tendency to reach a peak during 
the latter half of 1945 for all the cities studied 
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TABLE 146.—Suicides in Sendai from April through 
September 1944 and 1945 


From April through September 


Cause 1944 1945 


Male | Female | Total | Male | Female | Total 


Pains of sickness and 


DeSsimigm.: 5 3S! 2 3 5 0 3 3 
Dementia praecox.______- 0 0 0 1 2 3 
Insanity by bombing____- 0 0 0 2 3 5 
Pain of living and bomb- 

Te opr Ne ee nie 0 0 0 1 7 8 
15 BER SY 401 pet re er ee 1 0 1 0 0 0 
Passimigni se. 2 1 0 1 1 0 1 
Open vo se Sa ee 1 0 1 1 0 1 

ROBB rcs oe Steal ae x 5 3 8 6 15 21 


and, for those cities for which 1944 rates also © 


are shown, there is novevidence except possibly 
in Kyoto of a comparable peak during the same 
period in 1944 (Figure 64). This would indi- 
cate that the 1945 peak is due to factors peculiar 
to 1945. For four of the cities it occurs in 
August and may be associated with the sur- 
render. However, in Osaka and Yokohama it 
came too early to be accounted for by the sur- 
render and even in other cities for which the 
peak was reached in August (notably Nagoya) 
there was a pronounced rise during earlier 
months. It seems reasonable to attribute this 
to the increasing strain of the war which bomb- 
ing had a large part in producing, although 
there does not seem to be any close correlation 
for any of the cities between the months for 
which high suicide rates are shown and the 
months in which they were subjected to more 
severe bombing. 


Diseases of the Eye 


Returning to the study of hospital admis- 
sions, a review of the records on admissions for 
disease of the eye shows the proportion of ad- 
missions which were for this cause to have 
been relatively uniform through 1945 for most 
of the cities studied. For those cities for which 
1944 rates were available, the rates for the 
two years conform closely (Figure 65). The 
one city for which this statement does not 
remain true was Nagoya. The report of this 
city showed a marked increase in the propor- 
tion of admissions for eye disorders during the 
months of most severe bombing against a back- 
ground of few admissions for this cause during 
the corresponding months of the previous year. 
It is rather surprising not to find this situation 
also existing in the other cities. 
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The chapter on air-raid casualties shows a 
great many eye injuries to have resulted from 
exposure to heat, smoke and gas in connection 
with the fires produced by bombing. While 
such injuries themselves did not generally re- 
quire hospitalization for treatment, it would 
seem that complications resulting from such 
injuries would be sufficiently frequent to cause 
some rise in hospital admissions. It is possible 
that such conditions might be classified by the 
hospital reporting them as injuries rather than 
diseases of the eye. In that case they would of 
course not be counted in the group under con- 
sideration. As the record stands, except in the 
case of Nagoya, there does not seem to be much 
evidence that bombing had any particular effect 
on admissions to hospitals for treatment of eye 
conditions. 


Diseases of the Ear and Mastoid Process 


The evidence with reference to disease of 
the ear and mastoid process is similar to that 
on diseases of the eye. For most of the cities 
studied the proportion of cases admitted for 
treatment of diseases of the ear remained rela- 
tively constant through the year. For cities for 
which comparable records for 1944 were avail- 
able, the rates for the two years were reason- 
ably uniform (Figure 66). An outstanding 
exception to this statement is noted in the case 
of Yokohama. A very high proportion of its 
hospital admissions were found to have been 
for diseases of the ear during 1945 in every 
month for which records are available except 
September. The peak months were February, 
March and April, for which an exceeding high 
rate is shown. This, however, was prior to the 
first extensive air attack of Yokohama in May 
and so cannot be attributed to bombing. The 
rise in the June rate over that for May might 
possibly be attributed to the effect of bombing 
on this already existing situation, but it is not 
very marked and so does not deserve special 
consideration. 

The record for Nagoya shows a rise for June 
and July which may have significance for this 
study in view of the relatively extensive use 
of high-explosive bombs in attacking this city 
in June. The chapter on air-raid casualties men- 
tions the large number and peculiar nature of 
the casualties resulting from this raid and it 
is logical to expect that the effect on the ear- 
drum of the air blast following the explosion 
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FIGURE 66. 


of high-explosive bombs would result in an 
increase of disorders of the ear such as is 
reflected in this record for Nagoya. 


Nutritional and Other General Diseases, 
Including Acute Rheumatic Fever 


The proportion of hospital admissions which 
were for nutritional and general diseases and 
acute rheumatic fever was so small that no 
very definite conclusions can be drawn from 
their study. In general, they constituted less 
than five percent of the total admissions and 
there is no outstanding variation in this per- 
centage during the months under considera- 
tion (Figure 67). The slight increase shown 
for Sendai in August, following the bombing 
in July, is due to an increase in cases of beri- 
beri and diseases of the endocrine glands. 

The record for Kobe shows a higher propor- 
tion of cases admitted for diseases falling in 
this diagnosis group than was found for the 
other cities studied. A detailed analysis of the 
specific diagnoses of cases included in this 
group in Kobe showed the predominant diag- 
nosis especially during the latter part of the 
year to be diseases of the endocrine glands 
(Figure 68). The diagnosis group next in 
prominence was rheumatism and osteoarthritis, 
with acute rheumatic fever third, and beriberi 
fourth (Figure 68). Some significance may be 
found in the increase in prominence of diseases 
of the endocrine glands in Kobe during the 
latter part of 1945-if it is granted that a sense 
of alarm such as would be produced by bombing 
of populated areas is a possible cause of such 
disorders. However, as has already been pointed 
out, the limitations on available data make it 
impossible to definitely establish a relationship 
between bombing and endocrinological disor- 
ders in this study. 


Cancer and Tumors 

The records of hospital admissions for treat- 
ment of cancer and tumors during 1945 in the 
seven cities studied shows no considerable vari- 
ation from normal (Figure 69). In general, 
the proportion of admissions coming under this 
diagnosis group is relatively uniform and, 
where the corresponding records for the pre- 
vious year are available, the two compare 
rather closely. The widest variation is shown 
for Tokyo, which had an appreciable though 
not especially marked increase in diseases fall- 
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ing in this category during the latter half of 
1945. An analysis of the diagnoses responsible 
for this shows that no single diagnosis group 
was especially accountable for the increase 
(Figure 70). The foremost group was cancer 
and other malignant tumors of the digestive 
tract and peritoneum with malignancies of the 
stomach and duodenum particularly prominent. 
The next in prominence was cancer of the 
uterus, with the proportion of cancer of the 
buccal cavity and pharynx also rather high. 
This general picture compares pretty closely 
with that of Kyoto, which was not severely 
bombed (Figure 70). 

The conclusion seems justified, therefore, that 
to the extent that there is any increase in the 
proportion of hospital admissions for the care 
of malignant tumors in Tokyo following bomb- 
ing, it is distributed rather evenly among the 
various types of tumors so that no particular 
type shows evidence of being especially affected. 
The slight increase in the proportion of ad- 
missions for this diagnosis in May for Osaka 
(Figure 69) was found to be due mainly to an 
increase in the field of nonmalignant and unspe- 
cified tumors (Figure 70) which in the absence 
of more specific information can be given no 
definite interpretation. The increase which is 
shown for Yokohama during May, the month of 
its most severe bombing, was also due mainly 
to an increase in nonmalignant tumors. 


The increase for Nagoya in the latter half 
of the year following a very small number of 
admissions in June is also rather evenly dis- 
tributed among the various diagnoses in much 
the same proportion that prevailed before the 
bombing. It seems, therefore, that the informa- 
tion available on hospital admissions for care 
of cancer and tumors during the bombing pe- 
riod for the cities studied shows only limited 
variations in the proportion of total admissions 
under this diagnosis. It also shows that these 
variations were not due to any outstanding 
change in the percentage of cases under any 
specific diagnosis except that for Yokohama and 
Osaka a somewhat disproportionate increase in 
admissions for care of nonmalignant tumors 
was shown during months when bombing was 
severe. 


Diseases of the Genito-Urinary System 


Hospital admissions for diseases of the 
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genito-urinary system were not outstanding 
during 1945 for any of the seven cities studied. 
They constituted a relatively constant propor- 
tion of the total admissions and for three of 
the four cities for which corresponding records 
for 1943-44 were available, the proportion of 
admissions which came under this diagnosis 
group in 1944-45 was lower than it was for 
1943-44 (Figure 71). There does not seem to 
be any evidence from this study that bombing 
appreciably affected the rate of admissions to 
hospitals for care of genito-urinary diseases. 


Diseases of Pregnancy and Childbirth 


The record for conditions of pregnancy and 
childbirth is similar to that for genito-urinary 
diseases in that for all seven cities studied the 
proportion of hospital admissions for diagnoses 
falling in this category remained relatively con- 
stant throughout the year. For two of the four 
cities for which comparable information for 
1944 is available the 1945 rates were lower than 
those for 1944 (Figure 72). For one of these 
two cities (Tokyo), the 1945 rates varied con- 
siderably less from month to month than they 
did in 1944. The record for Nagoya shows a 
rather pronounced rise in the rates for July 
and August. More detailed analysis of the 
Nagoya data for these months indicated that 
this rise was largely due to an increase in the 
number of admissions for abortion. The small 
number of cases included in the record of ad- 
missions for conditions of pregnancy and child- 
birth in Nagoya, however, renders this varia- 
tion of doubtful significance. 

A detailed analysis of admissions for diag- 
noses falling in this category for Osaka, where 
a larger sample is available, shows that in that 
city the proportion of these admissions for 
abortion remained relatively constant through 
the years as did also the proportion of admis- 
sions for toxemia of pregnancy (Figure 73). 
There does not seem to be significant evidence 
in these records that bombing caused any sig- 
nificant change in the proportion of hospital 
admissions for care of conditions of pregnancy 
and childbirth. 


Other Diseases 


The diagnosis categories already discussed 
cover well over 90 percent of the hospital ad- 
missions included in this:study. The remaining 


admissions were for the following less frequent 
diagnoses: Diseases of the blood and blood- 
forming organs; chronic poisoning; congenital 
malformations; senility; diseases of early in- 
fancy and ill-defined diseases. A review of the 
relative frequency of admissions for these | 
various diagnoses, considered as one group 
(Figure 74), indicates no significant changes 
in the month-to-month ratios for any city ex- 
cept possibly Nagoya. Nagoya admissions in 
this group showed a rather pronounced rise in 
August, September and October. More detailed 
analysis showed this increase to be mostly in 
the category of ill-defined diseases. This does 
not provide a satisfactory basis for any infer- 
ences with reference to changes in the diagnosis 
pattern of cases admitted to hospitals. It may 
indicate a decrease in the efficiency of diagnosis 
procedures under the stress of bombing and 
general wartime conditions, with the result that 
a larger proportion of cases failed to get diag- 
noses more definite than those falling in this 
“ill-defined”? group. 

In the absence of other evidences of changes 
from month to month in the ratios of hospital 
admissions for these diagnoses, it is considered 
that they do not provide evidence of change in 
ratios of hospital admissions for the diagnosis 
groups brought together here which would in- 
dicate appreciable alteration in health condi- 
tions as a result of bombing. 


CASE FATALITY RATES 


In addition to the information on hospital 
admissions, which has been considered above, 
the hospitals in six of the seven cities covered 
by this study also provided information on the 
deaths which occurred among their patients 
during the period under survey. This made 
available data from which it was possible to 
calculate case fatality rates among cases hos- 
pitalized in the selected hospitals for the survey 
period in 1944—45 in six cities and correspond- 
ing rates for 1943—44 in four of these cities. 

The case fatality rates for the six cities aver- 
aged 13.13 deaths per 100 admissions in 1944— 
45 for all diagnoses (Table 147). For the 
different cities, the averages ranged from 7.93 
for Kobe to 14.61 for Tokyo. For the various 
diagnosis groups the high rate for all six cities 
taken together was 23.81 deaths per 100 ad- 
missions for diseases of the nervous system. 
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TABLE 147.—Case fatality rates among hospital patients in Japanese cities (1944-45 versus 1943-44) 


Number of deaths per 100 admissions Percentage deviation from 1943-44 rates 
Diagnoses = 
Six Yoko- Four : 

cities Tokyo | Osaka | Kyoto | Nagoya| Kobe hama cities Tokyo | Osaka | Kyoto | Nagoya 
UI GIN SNOSOS S35. = eset ee tae ceecee es 13. 13 14. 61 14. 26 12, 94 7.94 7.93 13. 79 26 19 9 85 49 
Diseases of the digestive system ____._-_-- 43. 41 14. 21 14, 65 11.12 11. 95 10. 76 21. 34 47 24 43 152 109 
Diseases of the respiratory system_-____--- 16. 96 17. 81 19. 80 15. 76 11. 20 9. 26 20 23 69 —4 —29 64 
Diseases of the circulatory system_-_-____-- 11. 16 23. 77 13. 94 6.5 9. 67 8. 33 17. 86 —24 (4) —l (1) 35 
Diseases of the nervous system.__._------ 23. 81 17. 93 20. 73 34. 43 14. 92 11. 86 13.16 62 —15 37 () 0 

DISSASOS Of THE .6YOxe. ack be ceeGeeete 57 1.18 41 0 . 78 0 (4) (4) (4) (1) () 
Diseases of the ear and mastoid process___ 3. 66 1. 60 5.09 4. 96 3. 44 4. 44 99 —y —50 —27 (4) 65 
Nutritional and other general diseases___- ifs al 9. 52 13. 39 5. 95 4. 76 2.04 9.09 —12 (4) —10 () 96 
Mancers-andchumorg.. 8 ow ee 18. 73 21. 85 21, 25 18. 33 7. 84 8.11 16. 05 29 84 20 —8l 24 
Diseases of the genito-urinary system____- 8.92 12. 32 10. 88 5. 94 5. 40 3. 23 55 24 67 15 (4) 15 
Diseases of pregnancy and childbirth ___- 3.39 1.91 4. 89 4. 10 2.08 0 5. 26 —53 (1) —73 —43 —56 
Other diagnosess.- ese. si Se 17.13 17. 92 18. 05 24. 31 4.08 6. 52 5. 71 —l1 () 16 (*) —16 
Number of admissions__........---.------ 21,176 | 4,895 | 6,499] 5,957 945 Ba fe eas ps) (ie sei (at ee aga Paola ene Pearse 


! Reliable figures not available. 


Among the rates for the individual cities, dis- 
eases of the nervous system stood highest for 
Kyoto and Nagoya, second for Osaka, and third 
for Tokyo. The rates for diseases of the diges- 
tive system stood highest for Yokohama and 
Kobe and second for Nagoya. It is of interest 
in this connection to note that these three cities 
are shown in the chapter on notifiable diseases 
to have experienced rather severe epidemics of 
dysentery and typhoid and paratyphoid fever. 
Yokohama also was shown earlier in this chap- 
ter to have had a high percentage of hospital 
admissions for diarrhea (Figure 56). These 
factors combine to emphasize the prominence 
of diseases of the digestive system in the mor- 
bidity picture of these cities. 


Of possibly more significance for our pur- 
poses than these 1944-45 case fatality rates 
themselves is their comparison with corre- 
sponding rates for 1943-44. This comparison 
is possible for four of the six cities for which 
1944-45 rates are shown and for these four 
cities it shows the striking increase of 26 per- 
cent in the number of cases terminating in 
death in 1944—45 over that for 1943-44 (Table 
147). Each of the four cities showed an increase 
with the percentages ranging from 9 percent 
for Osaka to 85 percent for Kyoto. In the rates 
of the four cities taken together, increases 
were shown by five major diagnosis groups 
covering diseases of the digestive, respiratory, 
nervous and genito-urinary systems and cancer 
and tumors: The greatest increase (62 percent) 
is shown for diseases of the nervous system. 
It is significant that this is also the diagnosis 
group for which the six cities taken together 
showed the highest case fatality rate in 1944— 
45. The next highest increase (47 percent) is 
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shown for diseases of the digestive system. 
Each of the four cities showed a marked in- 
crease for this diagnosis group, the rate for 
Kyoto and Nagoya being more than twice that 
for 1943-44. 

In seeking the cause for this increase in the 
case fatality rate we are unfortunately unable 
to ascertain to what extent the case fatality 
rate for 1943-44 represents the normal rate 
for Japan. It is considerably higher than the 
corresponding rate for the United States. A 
comparable rate based on the experience of 
hospitals in the city of New York in 1933 was 
5.6 deaths per 100 cases, which is approxi- 
mately half of the 10.26 rate of four Japanese 
cities in 1943-44 and considerably less than 
half of the 13.13 rate for six Japanese cities in 
1944-45. This suggests the possibility that the 
increase in case fatality rate which has been 
noted in 1944—45 over the rate for 1943-44 may 
have begun earlier than 1943. In this case it 
would be identified more closely with the gen- 
eral conditions resulting from the war than 
with the immediate situation in 1945, following 
the beginning of strategic bombing. 

Undernourishment has been proposed by Jap- 
anese authorities as a prime cause of increased 
case fatality rates in general. The high rates 
of increase, particularly for digestive and res-. 
piratory diseases, would tend to support this 
theory. However, the fact that the most pro- 
nounced increase was in the field of diseases of 
the nervous system would indicate that other 
factors such as the stress of wartime conditions 
and particularly of bombing were also instru- 
mental in producing this result. 

Another factor was the increasing scarcity 
of medical personnel and facilities as the war 


continued. The destruction of hospital facilities, 
equipment and supplies and the evacuation of 
physicians and nurses from bombed cities, 
also played a significant part in producing this 
situation. There were doubtless other causes 
contributing to this increase in case fatality 
rates among hospitalized cases, but the three 
which have been mentioned were prominent, 
and the extent to which they can be attributed 
to strategic bombing provides some indication 
of the part strategic bombing played in general 
in producing this increase in case fatality rates 
among hospitalized cases. 
SUMMARY 

~The object of this study was to find signifi- 
cant changes, resulting from strategic bomb- 
ing, in the general morbidity picture of Tokyo, 
Yokohama, Nagoya, Osaka, Kobe and Sendai. 
Kyoto, which was only slightly bombed, was 
also included in the study to aid in distinguish- 
ing between the general effects of the war and 
conditions more specifically caused by bombing. 
The proportional monthly distribution of diag- 
noses for which cases were admitted to repre- 
sentative general hospitals in the selected cities 
during the bombing period was used as the 
basis for discovering these changes. For pur- 
poses of the study, admissions for care of in- 
juries and infectious diseases were omitted 
from the diagnosis groups studied for two 
reasons: Because many cases of these types 
received hospital care in other than general 
hospitals, rendering the general hospital rec- 
ords on them incomplete, and because these 
two types of cases are given separate consider- 
ation elsewhere in this report (Air-raid Casual- 
ties and Notifiable Diseases) . 

The diagnoses studied were divided into 11 
groups. For none of these groups was the ob- 
served effect of bombing particularly pro- 
nounced. In no instance could a similar effect 
of bombing be traced in the records of all seven 
cities studied. In a number of cases it seemed 
that an outstanding effect of bombing was to 
accentuate tendencies already present. 


A good example of this is found in the rec- 
ord of the effect of bombing on hospital admis- 
sions for care of diseases of the digestive 
system. The most severe bombing came at the 
beginning of the summer season when diseases 


of the digestive system normally increase in 
prevalence. Following the bombing, the increase 
in these diseases came in the cities observed 
just as it had in previous years. However, a 
comparison of the increase in 1945 in the pres- 
ence of bombing with that for 1944 in the same 
cities indicated that for two of the cities for 
which this comparison was possible the 1945 
increase was in excess of that for 1944. Two 
other cities also showed less marked increases 
in the proportion of admissions for digestive 
disorders in 1945. Diarrhea and enteritis stood 
foremost among the specific diagnoses respon- 
sible for this increase, with hernia and ap- 
pendicitis also prominent for two of the cities. 


Next in prominence to diseases of the di- 
gestive system among the diagnosis groups 
showing the effect of bombing was diseases of 
the nervous system. Among specific diagnoses 
in this group, dementia praecox and other psy- 
choses stood foremost in one city and cerebral 
hemorrhage in another. The records of two 
psychiatric hospitals were also examined in 
this connection. One of them showed a marked 
increase in admissions in 1945. Both showed 
an increase over 1944 in the percentage of 
cases admitted for general paralysis of the 
insane and a decrease in the percentage of cases 
admitted for dementia praecox and other psych- 
oses. A study also was made of suicides in 
the seven cities covered by the study. For five 
cities for which the 1944 rates were also avail- 
able suicides were found to have increased from 
11.7 per 100,000 persons in 1944 to 18.7 in 
1945. The monthly rates for 1945 for the six 
cities for which they were available showed a 
tendency to rise as the year progressed, indicat- 
ing a degree of correlation with the stress re- 
sulting from bombing and other war conditions. 

In the category of diseases of the respiratory 
system there was evidence of an increase in 
the percentage of admissions for pleurisy, bron- 
chitis and broncho-pneumonia in three cities. 

Diseases of the eye were not unusually fre- 
quent among hospital admissions during the 
bombing period except in Nagoya. The increase 
in this city was rather marked but it was not 
matched by a similar increase in any of the 
other cities studied. 

The record for Nagoya differed from that of 
most of the other cities also in showing an 
increase in the proportion of admissions for 
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diseases of the ear and mastoid process. This 
has been correlated with a bombing with high- 
explosive bombs which Nagoya experienced in 
June. Yokohama also showed a high percentage 
of diseases of this group but they were mainly 
before bombing of this city was begun and so 
cannot be attributed to bombing. 

Study of the record on nutritional and gen- 
eral diseases shows some evidence of increase 
in the percentage of diseases of the endocrine 
glands in the records for Kobe. However, in 
view of the small number of cases involved, a 
question is raised as to the reliability of this 
observation. . 

Cancer and tumors showed some slight evi- 
dence of increase in prominence among hospital 
admissions in Tokyo following the bombing in 
1945. When specific types of tumor were stud- 
ied, the increase seemed to be pretty evenly 
distributed among all of them. In Osaka and 
Yokohama some evidence was found of an in- 
crease in the proportion of hospital admissions 
for care of nonmalignant tumors during or 
following their bombing periods. 

For other disease groups, including diseases 
of the circulatory and genito-urinary system 
and diseases of pregnancy and childbirth, no 
evidence of increase in the proportion of hos- 
pital admissions was found. 

Study of case fatality rates among admissions 
to hospitals in four of the cities studied showed 
a 26 percent increase in the proportion of deaths 
among hospital cases in 1945 over that for 
1944. Among the diagnoses responsible for this 
increase, diseases of the nervous system stood 
first and diseases of the digestive system sec- 
ond. It is of interest to note that it was these 
two diagnosis groups which showed the most 
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definite effects of bombing on the basis of in- 
crease in percentage of hospital admissions 
and other tests applied earlier in this study. 
This constitutes something of an accumulation 
of evidence that the effects on health of strate- 
gic bombing was particularly notable in the 
fields of these two diagnosis groups. Mention 
might also be made here of the prominence of 
epidemics of dysentery and typhoid and para- 
typhoid fever—both diseases of the digestive 
system—in the study of notifiable diseases. 
This further emphasizes diseases of the diges- 
tive system among those reflecting the effects 
of strategic bombing. 

However, it is to be remembered, first, that 
these enteric diseases normally are unusually 
prevalent in Japan and, second, that these con- 
ditions which are considered effects of bombing 
represent intensifications of seasonal increases 
in disease which would have occurred, though 
probably to a less marked degree, in the absence 
of bombing. Therefore, while diseases of the 
digestive system would probably be prominent 
among the effects on health of bombing in gen- 
eral, it seems apparent that conditions peculiar 
to this immediate situation accentuated the ef- 
fects noted in this study. 

In conclusion, two general observations might 
be made: That general morbidity, exclusive of 
casualties resulting from bombing and infec- 
tious disease epidemics, was not markedly af- 
fected by bombing in Japan that bombing 
tended to have its most pronounced effect on 
health in fields where it accentuated tendencies 
already present rather than in producing effects 
which could be attributed wholly or mainly to 
bombing as their cause. 


IX. TUBERCULOSIS 


Tuberculosis, for many years the leading 
cause of death in Japan, has received an in- 
creasing amount of attention from health auth- 
orities and the medical profession during the 
last few decades. In 1919 the Law for the Pre- 
vention of Tuberculosis was enacted. This 
provided for physical examinations of those 
who because of their occupations were likely to 
acquire or spread the disease, and provided for 
the establishment of tuberculosis sanitoria and 
educational activities. Physicians were charged 
with the duty of instructing tuberculosis pa- 
tients in methods of disinfection and other pre- 
ventative measures, and the patients and their 
attendants were required to follow such instruc- 
tions. Persons suffering from tuberculosis were 
prohibited from working in schools, hospitals, 
factories, inns, restaurants and barber shops. 


RATES 
Mortality and Case Incidence 


Prior to the industrial expansion of Japan 
in the early 1930’s, tuberculosis was on the 
decline. According to statistics for the years 
1915-20, the average tuberculosis death rate 
was 231 per 100,000 for the whole country, but 
the average tuberculosis death rate of 361 per 
100,000 for the forty-odd large cities was very 
much higher. At the same time the tuberculosis 
death rate in the villages approximately 150 
per 100,000. As shown in Table 148, the mortal- 
ity rates for tuberculosis in all Japan had de- 
clined to a level of 180 per 100,000 in 1932, with 
a total of 119,196 deaths. About this time, many 
rural inhabitants were brought into the cities 
to work in the various expanding industries, 
and the mortality rates from tuberculosis began 
to rise rapidly, with the result that by 1943 the 
rate for the whole country reached 225 per 
100,000, with a total of 171,473 deaths. This 
represents an increase of 25 percent in tuber- 
culosis mortality in 11 years. Meanwhile, dur- 
ing this period, the tuberculosis death rates in 
the United States were steadily declining from 
85.5 per 100,000 in 1926 to 41.3 per 100,000 in 
1944, a reduction of 57 percent. By 1943, the 
last year for which complete Japanese statistics 
are available, the rate of 225 per 100,000 for 


Japan was more than five times the rate of 42.6 
for the United States. 


TABLE 148.—Total deaths and tuberculosis deaths and 
rates, all Japan, 1926-43 


! 
Actual number Deaths per 100,000 
of deaths population Us 
RR et A en at 0 a) A SS > bere 
Year } losis 
Tubercu- Tubercu- rates 
Total losis Total losis 
| A: pata” ye mas 1, 160, 734 113, 045 1,911.7 187 85.5 
Ss ake hee Sa oe 1, 214,325 | 119, 439 1, 968.8 195 79. 6 
3) >. a ee ae 1, 236, 711 119, 635 1, 974.6 192 78.3 
jt! DS Le 1, 261, 123,490 | 1, 984. 2 197 73.3 
On a DE ee ea ane 1, 170, 867 119, 635 1, 816. 7 186 Clee 
(Ce eee ae ee 1, 240, 891 121, 875 1, 898. 2 186 67.8 
jy aes Ss 8 Seale Soe 1, 175, 344 119, 196 1, 773. 2 180 62.5 
11s SES ea EHC | 1,193,987 | 126,703 | 1,772.6 188 59. 6 
IGG tec i nbs = eee 1, 234, 684 131, 524 1, 808. 5 193 56. 7 
1 ERE Rea on Pe aS 1, 161,936 132, 151 1, 677.8 191 55.1 
BOI le Aes 1, 230,278 | 145,160 | 1, 750.8 207 55. 9 
jis Seay See ae 1, 207,899 | 144,620 | 1,696.3 203 53. 8 
RR eS ace trees } 1,259,805 | 148,827] 1, 748.2 206 49, 1 
0 Rs OS at es 1, 268, 71 154, 371 1, 741.0 212 47.1 
jt wae ae i Seca g 1, 186, 595 153, 154 1, 622. 9 210 45.9 
bt RE eee ee 1, 149, 559. 154, 344 1, 579. 3 209 44.5 
Gs Fe ne 1, 166,630 | 161,484 | 1,553.2 215 43.1 
BU re ee ts og 1, 219, 015 171, 473 1, 601.7 225 42.6 


Attempts to Reduce Incidence 


The Japanese government officials were so 
concerned by this alarming increase in tuber- 
culosis that in 1938 the Konoye Cabinet created 
the Ministry of Health and Social Affairs to 
remove health matters from the Bureau of 
Home Affairs. This ministry planned and began 
the erection of a number of national sanitoria 
for the treatment of additional tuberculosis 
cases, and the leading antituberculosis societies 
intensified their activities. For example, by 
1945, The Japanese Treatment Corporation was 
employing 806 physicians in 74 sanatoria and 
122 preventoria. Despite the wartime restric- 
tions on construction, additional facilities were 
made available for tuberculosis patients so that 
by 1945 the total capacity of all tuberculosis 
hospitals had increased threefold over that for 
1940. 


TABLE 149.—Number of hospitals and bed capacity for 
tuberculosis cases, 1938-45 


Year Number of hospitals | Bed capacity 
TOGRs Ort eee ee ba 153 14, 138 
1 5) a ee a es, eee oer, a 185 18, 671 
TO ne es ee sane ate ona 195 21, 446 
(CTT ee a Slain se ea aaeamS SD 328 68, 214 


Physical examinations, besides those pro- 
vided for by the Law for the Prevention of 
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Tuberculosis, for those whose occupations make 
them susceptible to this disease, were made 
under the provisions of the Factory Act, the 
Law for the Control of Physique and for health 
insurance purposes. All these group examina- 
tions revealed a high incidence of tuberculosis, 
especially when X-ray films were used. Table 
150 shows the prevalence of tuberculosis among 
personnel of eight central government offices 
in 1944, 


TABLE 150.—Tuberculosis cases among the personnel of 
the central government offices found by routine med- 
ical examinations (1944) 


Number 
of : 
Group Sex person- | Number | Percent 
nel ex- (6) 
amined | patients 
The Imperial Household De- | Male__----- 2, 567 52 2.0 
partment. Female-_.___- 600 10 1:7 
Both sexes_ 3, 167 62 2.0 
Phe Oabmets: 5. 2s sete See Male_.-...- 1, 719 58 3.3 
Female____- 1, 290 31 2.4 
Both sexes_ 3, 009 89 2.9 
The Ministry of Foreign | Male__.._-- 407 15 owe 
Affairs, Female____- 263 6 1.8 
Both sexes - 670 21 23 
The Ministry of Home Affairs_| Male___-__- 768 90 je 
Female____- 341 15 4.4 
Both sexes _ 1, 109 105 9.5 
The Ministry of Justice____.-- Male__.___- 319 16 3.7 
Female____- 186 ST Be eae a 
Both sexes - 505 18 . 3.6 
The Ministry of Health and | Male______- 704 42 6.0 
Social Affairs. Female____- 873 20 2.3 
Both sexes _ 1, 577 62 3.9 
The Ministry of Agriculture._| Male______- 1, 076 36 3.3 
Female____- 740 10 1.4 
Both sexes _ 1, 816 46 2.5 
The Ministry of Munitions.__| Male______- 1, 296 19 1 ie 
», | Female__._- 948 15 1.6 
Both sexes _ 2, 244 34 1.5 
S OMPARS 5 SSoe Shee ache eae Male... _--- 8, 856 328 3.7 
. Female.___- 5, 241 109 2.1 
Both sexes 14, 097 437 a. 


Of the 14,097 employees examined, 3.1 percent 
were found to have evidence of tuberculosis, the 
rates being 3.7 percent for males and 2.1 per- 
cent for females. Many of the employees in 
these agencies had undergone previous exam- 
inations, and those with infectious tuberculosis 
were dismissed; otherwise the rates would have 
been higher. In the Ministry of Home Affairs, 
for example, where previous examinations had 
not been made, 11.7 percent of males and 4.4 
percent of females had tuberculosis. Even in 
the Ministry of Health and Social Affairs, 6.0 
percent of the males and 2.3 percent of the 
females had tuberculosis. 
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In March 1945, a special survey was made of 
16,890 industrial workers who had been absent 
from their work for more than 14 days because 
of illness. These examinations were made in 
660 health centers throughout Japan which 
had the services of physicians, nurses, support- 
ing personnel and X-ray equipment. The results 
of these examinations with regard to fitness 
for work is as follows: 


Number of examined persons ...... 16,890 
Number of persons who were deemed 
to be able to work without rest .... 
Number of persons who were deemed 
to be necessary to take rest for 
@: While y<cdish maid wcindsivesea 
Number of persons who were deemed 
to be unable to return to their work 


6,469 (38.3%) 


8,506 (50.4%) 
1,915 (11.3%) 


Active, open tuberculosis accounted for about 
two-thirds of the 1,915 persons or 11.3 percent 
of those found unfit for work. Inactive or active- 
closed tuberculosis accounted for about two- 
thirds of the 8,506 persons or 50.4 percent of 
those required to undergo further rest and 
treatment before returning to work. Only 6,469 
workers or 38.3 percent of the groups examined 


‘were able to return to work. Thus, tuberculosis 


accounted for a very large proportion of all 
prolonged illnesses among industrial workers 
in the spring of 1945. 


TABLE 151.—Tuberculosis death rate per 100,000 pop- 
ulation by age and sex (1943) 


Age 

(years) Both sexes Male Female 

ax: GR Pasay tae aes neta pee Rea oes Spay Be Sd Re a Bede 3g 73.9 67.1 

BaO eo ha Sor ee ees ep Ee a ee Mes 37.0 34.0 40.0 
LOP16. co Ie ete iety ona eee ee ee 78.8 58. 5 117.6 
Ei | eee ee eee Some eae Ra Ee ee 438. 1 431.9 444.4 
pa Se ac at gE ee NS AS hn a ae OE 491.1 529.6 451.9 
DOD het ae pace fe ee ULES Se ees 416.0 467.6 364. 5 
BO Wacr Reece ek kh ees een 309. 8 355.9 263. 5 
SOOO RE an eRe be ee ed ooh ee pee a 243. 3 288. 5 195.9 
pe i cle 25 Ae hap ean ee i EDR A 207. 4 250. 8 161, 3 
ND ie ee ee cn ie ite ee coe eee 191.7 236.9 143.8 
i Uty Wipe Faas fe Eee nS peepee ees Bate tepca 202. 2 236. 7 146. 2 
A ee Set Sp eee SRD RT eneee Sates meaty Crore) 191.7 252. 9 132.7 
VAD nee oe ee ee ee 132. 5 192.5 85.3 


Relation to Age and Sex 


Table 151 shows the tuberculosis death rates 
by sex and 5-year age groupings for 1945. The 
peak rates of 4388, 491 and 416 per 100,000 for 
both sexes, occurred in the age groups 15-19, 
20-24 and 25-29 years, respectively. For males, 
the rate of 530 per 100,000 in the 20-24 year 
group is considerably higher than any other 
age group. For females, the rates of 444 and 


452 for the 15-19 and 20-24 year age groups 
are much greater than any other age groups. 
The female death rates are slightly higher than 
the male among those under 20 years of age, 


but after 20 years of age the male rates are | 


considerably higher. In both sexes the rates are 
relatively low for persons under 15 and over 
59 years of age. 


TABLE 152.—Actual number of tuberculosis deaths by 
age groups (1902-43) 


Age group 
Year fs sce 
0-14 15-29 30-44 45-59 Over 59 
LC ee eee 15, 194 33, 854 16, 314 11, 924 5, 277 
NG ge or ee , 288 48, 736 22, 178 13, 717 6, 929 
Vl. Se See 15, 692 59, 234 20, 913 12, 074 5, 113 
\ | | tte eee 15, 148 69, 090 24, 575 | 12, 696 5, 095 
i aS De ee | 17,952 84, 168 27,893 | 13, 263 5, 551 
Ree a oe ES 16, 845 87, 174 29, 417 13, 424 6, 294 
i ae See es 17, 289 92, 477 36, 305 17, 471 7, 931 


The actual number of tuberculosis deaths 
for 15-year age groupings for selected years 
from 1902 through 1943 is shown in Table 152. 
It indicates that the number of deaths in the 
15-29 year age group increased almost three- 
fold; in the 30-44 year age group, over two- 
fold. In the over 44-year and under 15-year 
age groups, there was a moderate rise in 
deaths. It was stated that the age groupings 
remained rather stable in proportion to each 
other during this time despite an over-all in- 
crease in population. 

The Ministry of Health also supplied data 
showing the incidence of pulmonary tubercu- 
losis found by physical and X-ray examinations 
of young men 15-19 years of age in 1942 and 
1943. Those examinations, made under the Law 
for the Control of Physique, showed the per- 
centage prevalence of tuberculosis as follows: 


Age group 
Year = 
15 16 17 18 19 
LiL S RR aR es es 1. 83 2. 28 3.08 3. 55 3.98 
Biter Soe ee ere oe 1. 84 2. 28 2. 95 3. 68 4. 20 


It may be noted that for both years the 
prevalence of tuberculosis was greater among 
the older boys, being about twice as great 
among the 19-year age group as the 15-year 
age group. 

It is apparent therefore, that the greatest 


mortality and increase in mortality from tuber- 
culosis in Japan among both sexes occurs at 
ages which comprise the height of productivity. 
Japanese health officials stated that this fact 
was because in Japan disabling tuberculosis 
almost always develops directly after the pri- 
mary or initial infection. In addition to the 
unfavorable factors of malnutrition and crowd- 
ing, many of these young men and women 
recently had been drawn into heavy war in- 
dustries and tuberculosis rates in Japan had 
closely paralleled industrial activity. 


NON-PULMONARY FORMS 


Of outstanding interest is the large propor- 
tion of tuberculosis of organs other than the 
lungs. This fact suggests that the bovine type 
of tubercle bacillus is a much more common 
source of infection in Japan than in the United 
States. For example, in 1930, pulmonary tuber- 
culosis accounted for only 72.2 percent of all 
tuberculosis deaths in Japan, whereas during 
the same year pulmonary tuberculosis ac- 
counted for 91.0 percent of all tuberculosis 
deaths in the United States. The leading causes 
of death from non-pulmonary tuberculosis in 
Japan were: abdominal—26,395 deaths; me- 
ningeal—8,734 deaths; spinal—2,770 deaths; 
genital—1,053 deaths; military—700 deaths; 
and bones and joints—665 deaths. In children 
less than 10 years of age nonpulmonary deaths 
occurred about twice as frequently as pul- 
monary deaths. In the 10-14 year age group, 
nonpulmonary tuberculosis deaths were not 
quite as frequent, whereas in persons over 15 
years of age, the pulmonary type greatly pre- 
dominated. The apparent widespread preva- 
lence of bovine-type tuberculosis in Japan 
should give rise to further consideration of the 
epidemiology and control of this type of in- 
fection. : 


WAR TRENDS 


National health insurance data indicated that 
illness claims because of pulmonary tubercu- 
losis rose rapidly from 13.6 per 1,000 insured 
persons in 1933 to 43.7 per 1,000 in 1941. The 
claim rates declined slightly to 43.1 per 1,000 in 
1942, and to 40.7 per 1,000 in 1943 but were 
still much higher than the rates of 25.1 and 
29.1 for 1939 and 1940. The slight drop in 
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insurance claims in 1942-43, despite a nation- 
wide increase in tuberculosis, was attributed 
_ to the fact that many workers, with more 
money than formerly, were visiting private 
physicians rather than the insurance doctors. 

Tuberculosis statistics gathered locally dur- 
ing the survey indicated that tuberculosis was 
the outstanding health problem in representa- 
tive urban industrial centers. In Osaka city, 
the death rates from tuberculosis had increased 
from 200 to 290 per 100,000 from 1920 to 1942, 


with considerable annual fluctuations. Pulmon- | 


ary tuberculosis alone varied from 140 to 210 
deaths per 100,000 inhabitants. The health offi- 
cer stated that these rates for tuberculosis 
were minimal, as a sizeable number of fulmi- 
nating cases of pulmonary tuberculosis had 
been classified as “pneumonia,” the leading 
cause of death in that city. Mass tuberculin and 
X-ray examinations performed in schools and 
universities in the prefecture indicated 10,227 
persons or 4.1 percent of the 251,773 examined 
had evidence of pulmonary tuberculosis. About 
4,000 of these cases, or 1.6 percent of those 
examined, had active pulmonary tuberculosis. 
The highest rate of 7.0 percent was for teachers 
and school staffs. The lowest rate of 1.5 percent 
was for children in the primary schools. Few 
examinations were made in 1945 because of the 
air raids, but those made indicated an increase 
in rates. At the time of the survey a meeting 
between health officials, interested agencies and 
physicians was in progress to study means for 
controlling tuberculosis. 

In Kyoto prefecture, health officials stated 
that there were about 50,000 known tubercu- 
losis patients and approximately 5,000 of these 
were dying annually. The average tuberculosis 
mortality rate in recent years had been about 
230 per 100,000 but the rates had undoubtedly 
increased sharply since the last available sta- 
tistics in 1943 because of malnutrition. 


TREATMENT AND PREVENTION 


There had been no general campaign against 
tuberculosis in Kyoto prefecture. Persons close- 
ly associated with known patients were re- 
quired to undergo X-ray examinations. Patients 
with open tuberculosis were required to go to 
sanatoria. All factory workers and school chil- 
dren were supposed to undergo tuberculin tests 


218 


and the negative reactors were given BCG in- 
jections by their physicians. The positive re- 
actors received further examinations for evi- 
dence of tuberculosis. 

In Nagoya City, prefectural health officials 
stated that the annual tuberculosis mortality 
rates per 100,000 were as follows: 


Nagoya, 1940-1944 (per 100,000) 


OOO ro Sis soe eek ee bes ee a eee Tee 230 
LT) ree reo eet ee eae eS. 225 
LT eee propre ae erune tape mara ie uel SENG S27 216 
ADAS':. -cisn.sn bee eee IR oe emis es Pee eee 272 
LORE 2yc.cbabies Sea tib acs Ove eke eke eae 300 


Here as elsewhere there was a marked rise in 
tuberculosis deaths during 1943-44. 

In addition to the many attempts at tuber- 
culosis case-finding by means of tuberculin tests 
supplemented by X-ray examinations and blood 
sedimentation rates on positive reactions, ef- 
forts were being made to protect the tuberculin- 
negative and presumably susceptible examinees 
with BCG vaccine (an attenuated or modified 
culture of bovine tubercle bacilli). According to 
Ministry of Health officials, there was good 
reason to believe this was a sound procedure 
and its general use had been advocated for the 
past 3 years, after 3 years of experimentation. 
They felt the program was very effective and 
planned to expand it throughout the country. 
Table 153 shows the results of the collection of 
data on annual tuberculosis rates for 4 years, 
obtained from one large experiment on two 
groups of tuberculin-negative children the same 
age, one group vaccinated and the other being 
used as a control group. 


TABLE 153.—Relation between BCG vaccination and in- 
cidence of tuberculosis 


Children 
Vaccinated | Not vaccinated 
| 
Number in group- ------------ eee wees 55, 219 33, 066 
Percent developing tuberculosis___-------- 0. 67 3. 61 
Percent dying from tuberculosis_-...------ . 02 .18 


These data showed that tuberculosis developed 
more than five times as frequently in the non- 
vaccinated children as in vaccinated children, 
and the tuberculosis death rate was nine times 
as high in the nonvaccinated group. It is not 
known how well this experiment was conducted 
and controlled, but the results are similar to 


those of a well-controlled study made in the 
United States which is reported in the Public 
Health Reports for 7 June 1946. 

A similar experiment on a smaller scale was 
conducted in 1939—40 at the Nakajima Aircraft 
Company plant near Tokyo. Among tuberculin- 
negative boys of 15 to 20 years of age, one 
group of 337 was vaccinated subcutaneously 
with 0.005 milligrams BCG and another group 
of 447 served as a control. Of those vaccinated, 
2.9 percent developed tuberculosis within two 
years, whereas 12.3 percent or four times as 
many of the unvaccinated group developed 
tuberculosis during that time. Following this 
work, the medical director began giving all 
tuberculin-negative employees one intracutane- 
ous injection of 0.1 to 0.6 milligrams BCG and 
stated this procedure had accomplished a great 
deal in controlling tuberculosis in the plant, in 
conjunction with the careful examination of 
new employees and the rejection of those with 
tuberculosis. 

Dr. T. Tamiya, Dean of the Medical Faculty 
of Tokyo Imperial University and Director of 
the Institute of Infectious Diseases, discussed 
the tuberculosis problem at some length. He 
stated that tuberculosis had been extremely 
serious before the war with a death rate of 200 
per 100,000 population and had increased dur- 
ing the war. It was too soon after the air raids 
to determine any measurable effects, but the 
prevalence was undoubtedly increasing. He also 
stated that he had learned that cases of early 
tuberculosis showed no tendency to improve 
so that the case fatality rate had doubled or 
even tripled from the rate of 10 percent in 1943. 
He was the only Japanese health official inter- 
viewed who doubted the efficacy of BCG vaccine 
and believed that this doubtful procedure was 
overshadowing the usual and more important 
means of control which had been successful in 
western nations. He felt that the technique of 
the tuberculin test and interpretations done 
by unskilled people were not as accurate as 
they should be and that it was doubtful that 
previous experiments had been properly con- 
trolled. He also pointed out that the United 
States, by common-sense control measures, had 
reduced its rates to a far greater extent than 
the rate reduction the Japanese claimed for 
BCG. 


EFFECTS OF BOMBING 


All outstanding health officials interviewed 
stressed that the gravity of the tuberculosis 
problem had been greatly aggravated by the 
air raids because of increased malnutrition, 
overcrowding, dispersal of infectious cases and 
a break-down in the tuberculosis control pro- 
gram. The chief of the division responsible for 
tuberculosis control in the Ministry of Health 
pointed out that malnutrition and the return 
to rural areas of infectious cases among de- 
mobilized soldiers and industrial workers were 
the two most important factors in the spread of 
the disease. He was attempting to set up special 
control measures in cooperation with the local 
health centers throughout the country. These 
involved the greater use of mass tuberculin and 
X-ray tests, BCG vaccine, consultation services 
and the isolation of infectious cases. The short- 
age of food in tuberculosis sanatoria was a 
difficult problem which caused many infectious 
cases to leave the sanatoria. Unsuccessful at- 
tempts had been made to obtain additional 
supplies from the Ministry of Agriculture. 
Until the food problem could be solved and 
additional sanitoria provided it was unlikely 
that a large proportion of infectious tubercu- 
losis cases could be isolated and _ properly 
treated. 


SUMMARY 


A campaign to control the major health prob- 
lem of Japan, tuberculosis, had been carried on 
during the prewar years and to a limited extent 
during the war. Many physical and X-ray ex- 
aminations were made of industrial workers, 
students and young adult males to uncover and 
treat active cases of tuberculosis. To attempt 
immunization of tuberculin-negative persons, 
BCG vaccine was inoculated and thought to be 
of value. Despite this program, the industrial 
expansion, the wartime influences of crowding 
and malnutrition, and the deterioration of pub- 
lic health and medical services resulted in an 
all-time peak of 171,474 deaths from tubercu- 
losis in Japan for 1948. This last year, 1943, for 
which complete data are available had a rate of 
225 tuberculosis deaths per 100,000 population 
as compared to the lowest reported rate of 180 
per 100,000 in 1932, an increase of 25 percent. 
This rate is over five times that of 43 per 
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100,000 for the United States for the same year. 
In addition there had been a substantial in- 
crease of tuberculosis in 1944 and 1945. Cases 
of early tuberculosis had shown little tendency 
to improve during these past two years and the 
average fatality rate of 10 percent of all cases 
had increased two or threefold. 
It was too early to expect any measurable 
_ effects of the air raids upon this most important 
health problem at the time of this survey. As 
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repeated exposure to active cases, prolonged 
malnutrition, fatigue, lack of shelter and cloth- 
ing, and crowding are commonly recognized 
factors in the spread of tuberculosis, it is prob- 
able that records would show a serious increase 
in its prevalence. It remains to be seen how 
effectively the United States and Japanese 
health officials can control the spread of this 
disease. 


» 


X. VENEREAL DISEASES 


BACKGROUND 


The problem of venereal diseases in Japan 
generally has been unappreciated and neglected. 
Despite active campaigns against tuberculosis 
and for promoting the “national strength,” 
little or no emphasis has been placed on the 
case-finding and treatment of syphilis. Still less 
attention has been given to gonorrhea. The 
educational activities on this subject likewise 
have been extremely limited. 


Venereal disease problems have been closely 
related to commercialized prostitution which in 
Japan was an accepted and legalized institution 
operating under the direct control of the police. 
The present system of licensed prostitution 
dates from 1881 when the Metropolitan Police 
Board of Tokyo required prostitutes to live in 
brothels and required their compulsory exami- 
nation, so that venereal diseases could be more 
easily controlled. In 1900 the Prostitution Law 
was enacted. It provided for the licensing, ex- 
amination and free treatment of all infected 
prostitutes. By 1938 there were 233 venereal 
disease clinics engaged in the diagnosis and 
treatment of persons whose occupations were 
likely to spread venereal disease. During that 
year these clinics treated 557 cases of syphilis, 
1,279 cases of gonorrhea and 1,470 cases of 
chancroid. The 1938 annual report of the Min- 
istry of Health and Social Affairs reported at 
that time that there were 42,624 licensed pros- 
titutes (Joro or Shogi) in 377 brothels. There 
were 135 hospitals or treatment centers avail- 
able for infected prostitutes, who were admitted 
an average of 1.74 times during that year. For 
the routine examination of prostitutes there 
were 348 health-examination stations. The law 
was amended to include reporting of venereal 
diseases, quarantine, hospitalization and pay- 
ment of medical expenses. 

In addition to the licensed prostitutes, there 
were many private prostitutes who customarily 
lived two to a small house which was termed a 
“private eating and drinking establishment.” 
These prostitutes were recognized and con- 
trolled by the police. Clandestine prostitution 
was common among waitresses, hotel maids 
and low-class Geisha, especially in rural dis- 
tricts. 


Before the war-induced inflation and the oc- 
cupation by the United States forces Geisha 
were highly skilled and talented entertainers 
who did not engage in prostitution, but these 
two influences have largely reduced them to 
prostitution. In addition, large numbers of 
factory and farm girls have been recruited as 
Geisha to supply the increasing demand since 
the occupation. Recently, the only major dis- 
tinction between these low-class Geisha and 
licensed prostitutes was that the fee of 40 yen 
for the former was greater than that of 30 
yen for the latter. 


In 1948 the government ordered all Geisha 
houses and other places of entertainment closed 
and these were not reopened until after the 
surrender. The girls were supposed to go to 
work in factories but many began clandestine 
prostitution. The licensed prostitutes were per- 
mitted to carry on in several localities including 
Tokyo, however, as a “safety valve for the poor 
man.” After the war all remaining brothels and 
Geisha houses quickly resumed business on a 
large scale. 


PREVALENCE IN JAPAN 


All available data indicate that the incidence 
of syphilis in Japan is about 10 percent among 
the adult population. In 1935 a random survey 
of 1,000 persons in Osaka, including city em- 
ployees, students, factory workers and hospital 
patients, showed blood reactions indicative of 
syphilis in 10 percent. The municipal employees 
in this group had rates of five percent. The city 
health officer stated that there had been a defi- 
nite increase in syphilis and gonorrhea during 
the war because the increased factory wages 
resulted in more money for recreation and there 
were larger numbers of girls in the factories. 
The hospital for venereal diseases was oper- 
ating at its capacity of about 300 beds. It was 
stated that about 50 percent of the Osaka pros- 
titutes were infected and many brothel owners 
required the girls to continue business while 
undergoing treatment. The “walled city’ con- 
taining 1,500 to 2,000 prostitutes was not “off 
limits” at the time of this survey. Two of the 
six segregated areas were burnt out. Free blood 
tests and public talks on syphilis along with 
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other communicable diseases were given during 
the Osaka “health week” in May. 

In Kyoto, fairly recent blood tests of 5,000 
male factory workers in war industries indi- 
cated that the incidence of syphilis was 16 per- 
cent. The prefectural health officer stated that 
examinations of prostitutes revealed 60 percent 
had syphilis and 80 percent had gonorrhea. The 
Geisha ranged from relatively low rates up to 
those for prostitutes, depending on the level 
tested. Information from Sixth Army Head- 
quarters indicated that in 500 examinations 
among 1,500 registered prostitutes, 85 percent 
had syphilis. In addition, there were about 2,000 
clandestine prostitutes. The United States 
Army was examining all prostitutes and send- 
ing infected cases to the hospital. In Kyoto, the 
girls were required to wear a number for ready 
identification and infected soldiers were re- 
quired to report the number to insure appre- 
hension and treatment. 


In Nagasaki, examinations of 337 prostitutes 
by United States Military Government officials 
showed 80 percent had syphilis. Gonorrhea 
rates in different groups ranged from 20 to 100 
percent, depending somewhat on the thorough- 
ness of the examinations. Thirty percent of 500 
injured hospital patients examined gave posi- 
tive Kahn tests, however, this rate of incidence 
seemed unduly high to be representative of the 
adult population in aggregate. The Japanese 
officials there estimated that seven percent of 
the adults had syphilis, but according to AMG 
officials this rate should be higher. In addition 
to the licensed prostitutes there were about 200 
clandestine prostitutes. The AMG had made 
plans for the hospitalization and treatment of 
all girls they found to be infected. 

In Kobe, recent examinations of 858 prosti- 
tutes revealed that 120 had syphilis, 150 had 
gonorrhea, 40 had chancroid and 5 had multiple 
infections. 


Officials of the Ministry of Health stated that 
since 1938 they have obtained no data on the 
prevalence of venereal diseases. A blood-testing 
survey of industrial workers in Osaka made in 
1937 showed that 12.2 percent of 5,176 males, 
13.2 percent of 1,022 females and 10.5 percent 
of 416 office workers had syphilis. Of persons 
visiting a general dispensary in Tokyo, 11.2 
percent of 881 males and 12.4 percent of 889 
females had syphilis. All the villagers of Naruse, 
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Saga prefecture, were blood tested and 5.8 per- 
cent showed evidence of syphilis. In a nearby 
factory 9.8 percent of 1,484 employees had 
positive reactions. These officials stated that 
about 10 percent of the adult population in 
Japan had syphilis. 

Tests were positive on 63 percent of 2,702 
prostitutes examined in the Tokyo Yoshiwara 
district in 1937. That same year another study 
of the prevalence of syphilis according to the 
length of time in prostitution gave further en- 
lightenment on the problem (Table 154). 


TABLE 154.—Prevalence of syphilis among prostitutes, 


Tokyo, 1937 
0-3 months | 4-6 months | 7-12 months 
(percent) (percent) (percent) 
Licensed prostitutes________---- 40 55 58 


Private prostitutes. _......--.-- 15 47 52 


These officials also stated that during the first 
half of the war there was increased prostitution 
because of inflation and other wartime condi- 
tions, with a subsequent rise in venereal disease 
rates, but since the government restrictions 
were put into effect in 943 they had no control 
over this problem. As many prostitutes con- 
tinued their trade on a clandestine basis, 
venereal disease rates were undoubtedly in- 
creasing. Now, many girls were returning from 


the factories and resuming their trade and 


many Geisha, waitresses, and hotel girls were 
resorting to prostitution because of economic 
conditions. A new and more stringent law was 
being planned to control prostitution and addi- 
tional venereal disease clinics were to be estab- 
lished. 

Officials of the Tokyo Municipal Health De- 
partment stated that a special survey of 1,000 
middle-class persons visiting tuberculosis clinics 
in 1940 indicated that 10 percent had syphilis. 
They believed that the syphilitic rate for the 
total adult population would be between 5 and 
10 percent. Before the war, prostitutes in Tokyo 
numbered about 15,000 but now were reduced 
to about 1,600.-Blood tests were now being made 
on a monthly basis and weekly physical exami- 
nations were made, including smears for micro- 
scopic examination. Of 525 blood tests made in 
November 1945, 25 percent were positive for 
syphilis. Here again, wartime and air-raid in- 
fluences on venereal disease could not be ascer- 


tained because of the wartime restrictions on 
prostitution. 

A survey of venereal disease conditions on 
Honshu with regard to United States Army 
control of venereal diseases, was reported as of 
15 November 1945 by Lt. Col. Wayne W. C. 
Sims, M.C. Since the arrival of troops in Japan 
the venereal disase rate had increased from 80 
per 1,000 per annum for the first 2 weeks of 
October to 170 per 1,000 per annum by the last 
week in October for the Sixth Army, and to 
176 and 200 respectively, per 1,000 per annum 
for two divisions of that army. In the Eighth 
Army sector, where brothels were “off-limits,” 
the September rate of 28 per 1,000 per annum 
had increased to 44 per 1,000 by October. He 
pointed out the number of prostitutes and the 
segregated districts in key areas (Table 155). 


TABLE 155.—Numbers of prostitutes and segregated 
districts in selected areas 


Area Number of districts | Number of prostitutes 
Papers oe Foe ek 26 1, 302 
Ra Ree eee es ae 12 547 
Kanagawa prefecture. ______ 16 526 
VO A Ca 8 1,016 
Cre st ys Sy 5 6, 000 
WCQUG a sr Sg 4 900 


Spot checks on the daily number of troops 
patronizing these houses in one district in 
Osaka and three districts in Kyoto were ob- 
tained from prophylactic station records (Table 
156). 


TABLE 156.—Use of prophylactics and houses of prosti- 
tution by troops 


Number | Number of 
Area of days | prophylactics Number 
| recorded | per day | Men per day 
1 ee ee es ee eee ee 16 535-1, 288 1, 216-2, 530 
108 0) fa pe Se Ae a ce eee 14 | 63-— 119 294— 594 
TOA 1 a a ee ne 16 | 31— 123 259- 455 
ptt abe ene a ee 16 45- 86 191- 301 


DIAGNOSTIC METHODS 


The inadequacy of the Japanese routine ex- 


aminations was shown by the fact that during | 


the preceding 8 months only 10 cases of syphilis 
had been diagnosed among these prostitutes. 
The routine examination of prostitutes was 
done on a production line basis with a hurried 
inspection of the vagina and cervix. Smears or 
cultures for gonorrhea were not made in the 
Kyoto area but were made to some extent in 


Tokyo and Yokohama. Although blood tests 
were made each month, the Japanese laboratory 
technicians apparently lacked technical skill. 
Of 165 blood specimens checked by the United 
States Army, 127 were positive, 8 were unsat- 
isfactory, 14 were doubtful and only 16 were 
actually negative, as compared to a low rate of 
positive reactions found by the Japanese. In 
Tokyo a similar check of smears for gonorrhea 
showed 85 percent of 219 positive instead of the 
7 percent found positive by the Japanese. 


CONTROL MEASURES 


The whole venereal disease program has cen- 
tered around the control of prostitutes. This 
was ineffective because the usual weekly exami- 
nation was merely an inspection and only the 
most obvious infectious cases were detected and 
placed under treatment. There have been few 
mass blood-testing surveys for syphilis and very 
few public health activities concerning any of 
the venereal diseases. 

The Honshu survey report cited the need for 
providing further educational material for the 
troops, for demonstrating proper techniques of 
modern methods of diagnosis and treatment to 
the Japanese, for “contact”? reporting and ap- 
prehension of infected individuals, for main- 
taining well-supervised and efficient prophylac- 
tic stations, for studying chancroidal lesions, 
for furthering the good liaison established with 
civilian health authorities who appeared to be 
most cooperative and for making full use of 
“off-limits” action. 

A system for the complete reporting of the 
three principal venereal diseases (syphilis, — 
gonorrhea and chancroid) along with other re- 
portable diseases, was established by the Public 
Health and Welfare Section of Headquarters, 
Supreme Commander for the Allied Powers on 
16 October 1945. This directive also brought 
these three diseases under the provisions of the 
Law for the Prevention of Infectious Diseases. 
Action already had been initiated for prompt 
and complete reporting of all diseases coming 
under this law. Each Japanese physician was 
required to report infectious disease cases and 
deaths daily to a designated official in the local 
police or health department who, in turn, re- 
ports daily to the prefectural health depart- 
ment. The prefectural health department is re- 
quired to report weekly to the Ministry of 
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Health and Social Affairs. Under this system 
the Ministry of Health had complete reports of 
communicable diseases tabulated within 13 days 
and transmitted them to the Public Health and 
Welfare Section, SCAP on the fourteenth day. 
In addition, any outbreaks of the more serious 
diseases such as typhus, cholera or plague were 
to be reported by telegraph. This reporting 
system was beginning to function during the 
survey and should be a valuable aid in control- 
ling communicable diseases. 


As a further venereal disease control meas- 
ure, in mid-October the Tokyo Municipal Health 
Department promulgated a regulation extend- 
ing the provisions of the laws concerning pros- 
titutes by requiring that Geisha, waitresses, 
hotel maids and others who indulge in prostitu- 
tion come under the basic law. These persons 
were required to hold a license card which 
would be withdrawn if the weekly physical 
examination revealed evidence of infection. 
Women found to be engaged in prostitution 
without the license card indicating weekly ex- 
aminations were subject to arrest and detention. 


It was stated that this Tokyo regulation 
would be adopted by all the prefectures. Its 
basic weakness was that many girls did not 
consider themselves prostitutes and remained 
unlicensed until discovered by the police. The 
physical examinations were completely inade- 
quate until measures to make the examining 
methods acceptable were instituted by the Pub- 
lic Health Section of SCAP. Efforts were being 
made to uncover and treat all infectious cases. 
The Japanese government had a policy of non- 
fraternization, but several new brothels had 
been established to serve occupation troops. 

As a part of the democratization of Japan a 
directive was issued by SCAP in January 1946 
forbidding the sale of girls into prostitution and 
releasing those so bound. The effects of this 
action upon this business remain to ‘be seen. 

A new plan for more effective diagnosis of 
syphilis and gonorrhea has been developed by 
the Director of the Institute for Infectious Dis- 
eases. If approved by United States authorities, 
classes would be organized for the training of 
public health officers and medical technicians 
(Appendix E-1 and E-2). The Murata test was 
the standard test for syphilis, and had been 
tested against other recognized serodiagnostic 
tests by the League of Nations Commission at 
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Copenhagen in 1924. The Ide test was also used. 
These tests were claimed to give results similar 
to the accepted United States tests. Laboratory 
facilities and supplies, however, were extremely 
limited for the satisfactory testing of many 
blood samples. . 

The plan proposed for diagnosing gonorrhea 
(Appendix E-2) provided for more adequate 
examinations and interpretations of smears. 
Cultures were to have been used when neces- 
sary. Technicians were to have been given spe- 
cial training in these methods. This proposed 
plan was also to have been recommended to all 
prefectures. 


EFFECT OF BOMBING 


Specific information regarding the effects of 
the air raids on the problem of venereal diseases 
was extremely difficult to elicit. In general, it 
was believed that the main effects were to ag- 
gravate the wartime conditions that had caused 
an increased incidence of these diseases. In 
many cities large segregated districts had been 
burnt out with the resultant dispersal of the 
prostitutes who were not casualties. For ex- 
ample, the Yoshiwara district in Tokyo, the 
largest segregated district in Japan, had been 
almost completely destroyed and there were 
only 50 girls left in the few remaining houses 
out of a former total of 3,000. The others were 
variously dispersed and their managers were 
looking for new quarters which were almost 
impossible to find. 

Even under pre-raid conditions, venereal dis- 
ease control was almost nil. Serious drug short- 
ages, drugs of substandard strength and hap- 
hazard examination and treatment were pre- 
raid factors involved in the increasing venereal 
disease rates that were certainly not mitigated 
by the bombings. 

It remains to be seen how effectively the com- 
bined efforts of the Japanese officials, the occu- 
pation forces and the United States Military 
Government can meet the many problems in- 
volved. Improved medical supplies and tech- 
niques, case-finding and treatment, education 
and repression of prostitution are all important 
factors in this program. 
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XI. MEDICAL SUPPLIES 


The importance of medical supplies in the 
war potential of any nation should never be 
underestimated. Any noticeable reduction in 
these supplies, either locally or nationally, is 
detrimental to both the health and the morale 
of civilian populations. So it was in Japan where 
the production of medical supplies declined 
significantly because of war and bombing. This 
report, however, deals specifically and primarily 
with the actual condition of Japan’s pharma- 
ceutical industry before, during and after stra- 
tegic attack of that country by the United 
States Air Forces. 


JAPAN’S PREWAR SUPPLY 
OF PHARMACEUTICALS 


According to the chief director of the Medi- 
cine Control Company, which controlled all 
domestic production, Japan did little manufac- 
turing of medicines until after World War I, 
but imported most of them in the finished state 
from Germany. After World War I there was 
a tremendous growth of the pharmaceutical in- 
dustry in Japan. Large stock piles were accumu- 
lated and manufacturing capacity grew almost 
large enough to supply the domestic demand. 
Production included the standard pharmaceuti- 
cal supplies as well as a wide variety of pro- 
prietary preparations. 

The Japanese people were heavy users of 
pharmaceuticals. In 1935 the total value of 
production was 140,000,000 Yen. Imports and 
exports almost balanced; the 5-year average of 
imports was 22,000,000 Yen and _ exports 
24,000,000 Yen. 

An indication of the extent of this industry 
was given in a report compiled by the Mitsu- 
bishi Economic Research Bureau in 1936. This 
report states, 


Good progress has been made in the production of 
pharmaceutical products of coal tar and alkaloid de- 
rivation, among which may be mentioned antipyrine, 
aspirin, saccharin, salicylic acid, quinine, codein phos- 
phate and strychnine nitrate. The synthetic manufac- 
ture of adrenalin from safrol should also be mentioned, 
as well as recent advances in the manufacture of hydro- 
gen peroxide, glycerine and formalin. Yeast for medi- 
cinal purposes was extensively produced by breweries. 
Although the output of medicinal products has ex- 
panded, it cannot yet compare with development of the 
industry in Europe and America. 


TABLE 157.—Leading Japanese manufacturers of 
pharmaceuticals and their products. 


Manufacturer 


Products 


~ 


Dai Ichi Seiyaku Kabushiki Kaisha, 
Nihonbashi Ku, Edobashi3 Chome 
Tokyo. (Capital: yen 3,000,000.) 


Dai Nippon Seiyaku Kabushiki 
Kaisha, Shitaya Ku, Yanaka, 
Tokyo, also Osaka. (Capital: yen 
3,009,000.) 


F jisawa Tomokichi Shoten Kabu- 
shiki Kaisha, Higashi Ku, Doshu 
a Osaka (Capital: yen 3,150,- 


Government Hygienic Institute, 
Kanda Ku, Izumi Machi, Tokyo. 
Toku (Higashi Ku), Hyobashii 
Machi, Osaka. 


Hoshi Seiyaku Kabushiki Kaisha, 
Shinagawa Ku, Nishiosaki 1 
Chome, Tokyo. (Capital: yen 
16,650,000.) 


Ishiji Seiyakusho, Tokyo___________- 


Radium Seiyaku Kabushiki Kaisha, 
Toshima Ku, Takata Minami 
Machi 3 Chome, Tokyo. 
tal: yen 1,000,000.) 


Sankyo Kabushiki Kaisha, Nihon- 
bashi Ku, Muromachi 2 Chome, 
Tokyo (also Osaka). (Capital: 
yen 15,000,000.) 


(Capi- 


Shionogi Shoten Kabushiki Kaisha, 
Higashi Ku, Doshu Machi 3 
Chome, Osaka. 


Takeda Chobei Shoten, Higashi Ku, 
ooii Doshu Machi2Chome, Osaka. 
(Capital: yen 18,000,000.) 


Tababe Gobei Shoten, Higashiyo- 
dogawa Ku, Osaka. (Capital: 
yen 5,500,000.) 


Tanabe Motosaburo Shoten Kabu- 
shiki Kaisha, Nihonbashi Ku, Hon 
Cho 2 Chome, Tokyo. (Capital: 
yen 1,000,000.) 


Abery (vitamin B compound), ada- 
lin, antimony preparations, arsphe- 
namine, barbital, bismuth salts, 
chloramine, ethylene dichloride, 
lactic acid, mercurochrome, pro- 
caine hydrochloride, rivanol, spiro- 
cid, sulfonamides. 


Chaulmoogra oil preparations, cotar- 
nine, coramine, morphine, papa- 
verine, tartar emetic, vitamins and 
other drugs. 


Camphor preparations, coramine ma- 
cinin (santonin substitute) pitui- 
tary preparations, vitamin D 
preparations. 


Codein preparations, lobeline, mor- 
phine preparations, narcotine, 
opium, scopolamine, thebaine. 


Cocaine, diacetyl-morphine hydro- 
chloride, morphine hydrochloride, 
quinine and quinine salts from 
their own plantations in Formosa. 


Ether, chloroform. 


Antimony compounds, cotarnine, 
hormones, narcopan (opium-mor- 
phine preparation), scopolamine 
hydro-chloride, vitamins. 


Arsenicals (arsaminol, stovarsol and 
others), aspirin, calcium camphor- 
ate, cinchophen, cocaine and pro- 
caine, diacetylphenylisatin, digi- 
talis, ephedrine, epirenamine 
chloride, hexamethylenetetramine, 
lactic acid, lienalin (spleen hor- 
mone), morphine, oryzanin, remi- 
jin (ethylhydrocuprein), tetrodo- 
toxin, vitamins, yatren. 


Acriflavine, bismuth salts, boric 
acid, bromodiethylacetylurea, bro- 
mural, calcium cresol sulfonate, 
camphor preparations, cocaine, 
coramine, cotarnine, digitalis, er- 
got, hormones, lactic acid, men- 
thol, navalgin, orthoform, pyri- 
dium, rivanol, tannin compounds, 
vaccines, vitamins and other drugs, 
chemicals and preparations. 


Acriflavine, arsinie acid, barbital, 
bromural, calcium preparations, 
camphor preparations, cocaine 
preparations, codein preparations, 
epirenamine chloride, ergot, hexa- 
methylenetetramine, hormone 
preparations, insulin, lactic acid, 
mercurochrome, novalgin, phenol, 
quinine preparations, rivanol, vita- 
min preparations, yatren and 
other drugs and preparations. 


Antimony compounds, aspirin, 
diuretin and other diuretics, epire- 
namine chloride, hormone prepa- 
rations, Magnesium peroxide, na- 
valgin pyridium, quinapon, vita- 
mins, and others. 


Drugs, vitamins. 


As a result of this development of the phar- 
maceutical industry Japan arrived at the eve of 
war with an adequate capacity for manufactur- 
ing many of the medical supplies required in 
the Home Islands. In two respects, however, the 
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source of supply was critically vuinerable. For 
certain drugs, Japan was forced to rely heavily 
upon imports of the finished product from Ger- 
many, the United States and other countries; 
domestic manufacture depended greatly upon 
the importation of the requisite crude drugs 
from other parts of the Empire and the main- 
land of Asia. 


THE SUPPLY IN WARTIME 

During the war years, 1941-45, the produc- 
tion of pharmaceuticals appears to have de- 
clined drastically. The extent of this decline is 
difficult to determine accurately. Several tables 
and graphs are presented below to indicate the 
over-all trend, both in the quota planned for 
production and the extent to which actual pro- 
duction met the plan. 

Since the data from which these statistics 
have been obtained are at best fragmentary, and 
in some instances do not pertain to a uniform 
list of drugs, only very general conclusions can 
be reached. It is felt, however, that since all the 
information obtainable points in the same gen- 
eral direction, we may accept the conclusions as 
indicative of the over-all conditions in the phar- 
maceutical industry. 

The difficulties under which individual physi- 
cians were forced to labor and their viewpoints 
as to what had caused the break-down of the 
medical supply system in general as well as the 
shortages of prescription drugs necessary for 
their particular medical practice, were learned 
by interviewing civilian physicians during the 
course of this investigation. While these indi- 
vidual interrogations did not always give a com- 
plete picture they were significantly indicative. 

According to the chief of the Urological 
Clinic, Tokyo Imperial University, sulfa drugs 
and dyes for bacteriological staining( such as 
methylene blue) were difficult if not impossible 
to obtain. He further stated that in March 1945 
the civilians actually suffered because of the 
lack of medical supplies. At the same time, evi- 
dence collected independently by the survey 
indicates that the Japanese military had hidden 
large stocks of these supplies throughout the 
country. This was apparently an attempt to 
maintain ready stocks for a last ditch stand in 
the Home Islands. The civilian population was 
deprived of even the commonest of drugs in this 
desperate stock-piling endeavor. 
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An interview with the Assistant Director of 
the Matsuzawa Psychopathic Hospital elicited 
information of a general character on the supply 
of medical services and pharmaceuticals avail- 
able during the war. While he had no statistical 
information, he confirmed the impression that 
the medical profession experienced a shortage 
of medical supplies. According to him the situa- 
tion assumed alarming proportions toward the 
end of 1943. 


It was at this time that the government took 
cognizance of the impending critical shortage 
by setting up an advisory committee. This com- 
mittee was for the purpose of standardizing the 
many types of preparations appearing on the 
market, since many of these were sufficiently 
similar to be utilized for common purposes. No 
headway was made along these lines and the 
shortage continued to grow more acute. The 
situation was aggravated when the civilian 
population flocked to the drugstores to purchase 
the few supplies available. Stocks were soon 
depleted. 

An ill-conceived and wholly inadequate sys- 
tem of establishing stock piles of the important 
medical supplies for civilian use throughout 
Japan was.- instituted. With the onset of the 
air attacks even this pitiful expedient broke 
down and the situation. became extremely 
serious. 

Because of shortages of medical supplies, the 
Japanese government encouraged the use of 
herbs in the place of synthetic drugs. The gov- 
ernment informed the people that they could 
revert to the medicines of their ancestors and 
be cured by them. In Osaka, 150 to 160 small 
stores were set up to collect and sell herbs. The 
quantity raised was not great, and the propa- 
ganda effect of the program upon the people 
was negligible. 

Lt. Gen. Watanabe of the Medical Affairs 
Bureau, War Ministry, stated that the cultiva- 
tion and harvest of the following medicinal 
herbs was emphasized in attempting to make 
Japan self-sufficient in drugs: Swerti japonica 
(Amara) Cassio Fora, morning glory (Cathar- 
tica), Geranium nepalense (Adstringentia), 
Platycodon grandiflorum (Expectorantia), Da- 
tura (Analgetica), Bupleurum falcatum, Puera- 
ria hirsuta (Antifebrica), etc. It was apparent 
that the Japanese army tried to grow certain of 


a 


- 


Bs 


these herbs within their unit areas and again, 


_ to quote the Japanese report, ‘“The result varied 


| with units but was not successful—only less 


than 10 percent of quantity demanded was 
produced.” 

Table 158 gives the quota, actual production 
and the percent of the quota which was met by 
the actual production for 43 drugs decreed 
essential by the Japanese for military and 
civilian demands during the war years. Al- 
though the degree to which planned quotas were 
-met by actual production varied greatly between 
drugs, the over-all trend indicated by this table 
is definitely downward. 

Further details on quotas and production for 
a closely related group of drugs of special im- 
portance to both the military and civilians, 
namely sulfa drugs, are given in Table 159. In 


this particular group, production in 1943 ex- 


ceeded the quota for the same year—for most 


items. In 1944, however, production had dimi- 
nished to an average for all products in the 
group to about 27 percent. In 1945 a further 
decline brought the average production to less 
than four percent of the set quotas. 


In the supply of surgical instruments the 
plight of the Japanese civilians appears to have 
been even worse than for pharmaceuticals. The 
investigations of the Survey have uncovered no 
evidence that surgical instruments were manu- 
factured for civilian use from 1940 to 1945. A 
probable cause of this failure to provide such 
essential equipment is the greatly expanded 
requirements of the armed forces. Stainless 
steel instruments which have been in such gen- 
eral use in the United States do not appear to 
have been available at all to civilians in Japan. 
Plated instruments which rusted readily were’ 
the best available. 


TABLE 158.1—Annual quotas for Japan dwring 1942-45 of 43 essenirai drugs, amounts of these drugs produced 
and percentages of quotas represented by actual production. 


Percent of quota 
Quota Actual production actually produced 
Item Wait: oe. cab tear te tain Lae oii 
| 
1942 1943 1944 1945 1941 1942 1943 1944 | 1942 | 1943 | 1944 
mire Baa Sn 1S IFSEns ass Etat; 
Albumin tannate_-___-_2_..-.---- Kilogram _ | 24, 000 50, 000 50 000: eee A 16, 864 18, 536 39,490 | 20, 269 77 79 41 
IMO pyri. 272 2 2. = 25-2 =F 0 CY 103, 000 61, 500 52, 000 5, 000 61, 045 49, 656 25, 439 | 16, 899 48 41 53 
YTS 1 GSC ES a SS een does. 108, 000 65, 000 TT Se as Se 90, 524 103, 560 24, 864 7, 454 96 38 186 
Arsenobenzene and derivatives__| ....do____- 7, 640 5, 083 7, 184 1, 690 3, 000 7, 518 6, 540 3, 678 98 | 129 51 
MBCOT NIC QOId 3225. cane ae = peo Aeies 1, 050 1, 000 2, 000 800 2, 575 407 425 2, 821 39 43 141 
Atropine sulphate___.-......._.- BiG SAS 100 50 96 [2B SS 7 0.8 0.3 16 8 | 0.6 46 
Antipyrin-caffeine citrate_______- E Bei i se ie 60, 000 5, 030 9.000: |i ce eevee. 25, 596 28, 364 6, 080 5, 949 47} 121 66 
TCT) ia 11 Si ie atelier ea d | 390, 000 290, 000 ,000 | 50, 000 306, 844 383, 733 428, 271 | 236, 670 98 | 148 79 
Bismuth subnitrate_____- 40, 000 30, 000 60,000 | 20, 000 77, 381 73, 583 43,222 | 29,700} 184] 144 50 
Brom-diethyl-acetyl urea 1, 000 1, 000 | SOStIC are ee 1, 027 775 1, 156 518 78 | 116 64 
Brom-isovaleryl urea__-__---_--_- d 15, 000 22, 0CO 11, 4C0 5, 000 25, 884 9, 837 14, 487 | 12,983 66 66 114 
Caffeine with sodium benzoate__| __..do_____ 40, 000 21, 000 60,000 | 12,000 28, 064 43, 980 21, 258 8,547 | 110} 101 14 
Cocaine hydrochloride___.._..._| ___- dais 1, 600 1, 293 LSOO ee oo 1, 188 1,318 893 761 82 69 59 
Codeine phosphate___._________- aes pee 3, 700 4, 000 4, 000 660 4, 000 4, 200 é 2,000 | 114 55 50 
CUS GU Bak RS see sea ene Bae ae 45, 000 49, 784 50,000 | 23, 000 45, 526 36, 295 41,853 | 22,965 81 84 46 
Diethyl barbiturie acid_________- SG eee 11, 000 12, 000 8, 000 2, 725 9, 029 , 623 3, 452 1, 214 51 29 15 
Bismuth subgallate_ --_-_-_----.- Soe CG a 20, 000 15, 000 15, 000 4, 500 18, 082 4, 741 12, 566 9, 252 24 84 62 
DT Ee ee ee See ae ened 2 ee 250, 000 250, 600 110;:0002|35 55-24 218, 784 160, 725 94,585 | 68, 837 64 38 63 
Diphtheria antitoxin________ FSS Diter. . =". 5, 000 6, 000 000 2, 500 1, 523 1, 740 1,914 2, 118 35 32 26 
Ephedrin hydrochloride_________ Kilogram _ 3, 200 3, 440 2, 843 1, 100 2, 565 3, 941 3, 869 1,477 | 123} 112 52 
Ether for anaesthetic. __________- erm: ( eee 20, 000 20, 000 20, 000 SO HOOS soe AVENE Se 1, 622 105 |2eso2— 8 
Ethyl-amino benzoate.____...__- 2 Oe Ce 10, 100 4, 100 3,7 1, 500 6, 990 5, 909 3, 040 2, 667 59 74 71 
LL ees 2 Coonan Rant (Rip Baath oe aera 980, 000 980, 000 | 120, 000 444, 756 419, 904 354, 828 | 328, 675 |.----- 36 34 
Guaiacol carbonate___.__________ crerdoe 33. 21, 000 22, 000 14 S00 4-22 o302 19, 828 , 405 , 434 7, 660 40 43 54 
Mercuric chloride_-__.--_-----_- eo tee 50, 000 7, 800 1,520 | 15,000 112, 528 43, 460 , 856 9, 125 87 | 267 600 
Mercurous chloride_____--------- Sok) Seer 8, 000 OND po Pn SSE Sg 8, 934 5, 412 2, 901 1, 878 68 to 
Mercurie oxycyanide___-__-___-- et Tae 1, 000 1, 920 U7 (im ase 1, 361 765 425 289 77 22 107 
Morphine hydrochloride _______- ae: 0 eee 1, 300 1, 490 1, 500 930 1, 030 1, 103 1,026 1, 004 85 69 67 
Milk sugar__-_____- Sees cobogeas (1 Mie ad A ep inka , 000 500, 000 | 300, 000 276, 200 247, 175 310, 125 | 444,054 |-_-..- 78 89 
Phenacetin.......+....:-= etn 2: 125, 000 63, 000 Gye 98 eagle AS 111, 434 116, 649 72,163 | 16,378 93 | 115 87 
Potassium bromide______- 2s See» sme 24, 000 40, 000 45,000 | 22, 250 64, 389 22, 645 24,677 | 31,970 94 62 71 
Procain hydrochloride____-______ fae ee 7, 500 6, 000 19, 000 2, 300 5, 038 2, 919 1,078 1,094 39 18 6 
Potassium iodide____-___-_.___.- jae ees 60, 000 60, 000 56,560 | 7, 550 7, 432 57, 551 50, 616 ,268 | 96] 84 50 
Quinine ethyl carbonate__-_...__| ---- de 20, 000 20, 500 eg eee , 143 , 553 4, 050 3, 324 18 20 83 
Qamiine sulphate. ~~ -. 25-0 = foes Gr Sn ei ie 141, 250 200, 000 6, 000 44, 767 39, 374 45, 142 086) FE 32 10 
Saponated solution of cresol___-_} _._- 0 fae 1, 620, 000 | 2,000,000 | 1, 290,000 | 132,000 | 1, 515, 258 964, 612 | 1, 126, 658 | 851, 230 60 56 66 
VOR MLPAtG- 2-0. =< =a) 2 dos. 20, 000 10, 000 30, 0 , 200 26, 8 17, 06 9, 829 2,912 85 98 10 
Sodium bicarbonate___-...-.---.| ---- dounn 11, 000, 000 | 6, 675,000 | 6,580,000 |_-_------ 13, 128, 700 | 10, 282,900 | 7, 405, 850 | 960, 000 93 lll 15 
Bulfeaiilamide= +2. et ap ace do 33. 180, 000 100, 100,000 | 10,000 270, 724 259, 674 120, 568 | 26,956 | 144] 121 27 
Selfapyridine 922-223"... 26, 500 13, 300 7, 000 4, 500 1 2 ea me Se al b eee ac Di? al Seep ie 4 
Tincture of iodine 170, 000 173, 000 120,000 | 36,000 93, 085 99, 044 135, 331 | 53, 232 58 78 44 
Tropacocaine hydrochloride__.-_| ~--- dois. 80 100 100 50 19 5 4 50 64 4 50 
_ Tetanus antitoxin: 
600 international units_____ 1S 7-1 nena Oat ae 164, 800 7, 600 2,075 1, 622 1, 285 2, 070 ja bye dn fe 1 15 
1,000 international units_..-_| -___ pire WOR reel ce het Ry ede ee eg 86 880 1, 656 RE00) [3 5. eet as eee, 
Bg SESS ST RS (ESE ER aa RUC Ne ERNST roe i SOE pee eee ee Bee Bee Some wie 


1 Table reproduced as translated “44 the Japanese. 
Source: Medicine Control Co., 


TABLE 159.—Planned and actual production of sulfa drugs in Japan, 1943-45 


ce 


1943 


1944 1945 


Planned Actual Ratio Planned Actual Ratio Planned Actual Ratio 
(kilogram) | (kilogram) | (percent) | (kilogram) | (kilogram) | (percent) (kilogram) | (kilogram) | (percent) 

mrraniinmide 2 oe ee es 100, 000 120, 568 121 100, 000 26, 956 27 148, 200 2, 559 1,7 
Binmliamines 25-22 22 boc ss ek evi enwes 22, 000 46, 079 D0 4 Fa ee oe ie CUS eee ae , 900 853 211 
NORIO RIN ING 25 epee eee ee ee Tes 20, 000 48, 667 243 , 000 15, 751 56 61, 000 3, 105 BF 
Bultaminnining: =. sect eins oe es te Pa O08" ies 2 estos 18, 000 15, 769 88 33, 500 , 633 5.7 
RENQDVTICMNOY 5 eee ee atone 800 5, 076 635 7, 000 4, 732 68 16, 500 940 7.0 

sg (ed EST val estes S Ee al 2 ean a 9, 000 5, 136 57 142, 000 6, 595 5 22, 500 1, 357 5.4 
BaiamaunwitniacOl= ts. eee AE eer EN Cm as 2 es el seed eens Lae] hetece- oe bee ea eee 23, 600 87 6.0 
POURS eeeae ee ee sce oes fare 151, 800 229, 534 151 295, 000 78, 406 27 346, 200 11, 534 3.3 


1 Includes period from July to December only. 
Source: Medicine Control Company, Ltd. 


CAUSES OF THE DECLINE IN SUPPLY 


The causes which operated in the decline in 
supply indicated in the previous section are too 
numerous and complex to allow complete analy- 
sis in this type of study. There are outstanding 
elements, however, which indicate the major 
causes of decline. 

Loss of imports. As was stated at the begin- 
ning of this chapter, Japan had two major diffi- 
culties in maintaining an adequate domestic 
stock of medical supplies. Firstly, she relied 
upon importation of finished drugs from foreign 
countries in a more advanced stage of tech- 
nological development. Secondly, the Home 
Islands were greatly dependent upon the re- 
mainder of the Empire and the mainland for 
imports of crude chemicals required in the man- 
ufacture of the finished eruEs of which they 
were capable. 

These two factors were largely responsible 
for the continuing reduction in medical supplies 
in the early part of the war. 

Diversion of skilled labor. Another factor that 
added to difficulty in the domestic manufacture 
of medical supplies was the failure of the mili- 
tary to allocate skilled technicians to the drug 
manufacturing trades. No consideration was 
given by the Army and Navy to deferment of 
specialists in civilian occupations. 

Civilian-military conflict. The distribution of 
drugs between civilian and military uses in 
Japan is evidence of a basic failure in war 
planning. In keeping with the general tendency 
to concentrate power in the hands of the mili- 
tary, the War Ministry was given control of the 
allocation of all pharmaceuticals during the 
war. The results of this formidable beginning 
bore out the direst of predictions. 
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To provide a comprehensive view of the 
allocation of drugs between the military and 
civilian sectors during the stage of planning 
for wartime drug production, 30 preparations 
have been studied by the Survey. The results 
of this study given in Table 160, show that the 
military were. favored increasingly at the ex- 
pense of the civilians despite a decline in the 
total planned availability. The fraction of the 
yearly production quota set aside for the Army 
and Navy rose steadily from 25 percent of the 
total in 1942 to 40 percent in 1945 with a cor- 
responding decline in the percentages allocated 
for civilian use. 


TABLE 160.—Distribution of production quotas between 
civilian and military uses for thirty essential drugs, 
Japan, 1942-45 


Kilograms Percent 


Year aS aS 
Military Civilian Total Military | Civilian Total 
1942_ 723, 978 2, 150, 092 2, 874, 070 25. 2 74.8 100. 0 
1943 _ 1, 424, 414 3, 218, 233 4, 642, 647 30. 7 69.3 100.0 
1944. 1, 357, 006 2, 585, 969 3, 942, 975 34.4 65. 6 100. 0 
1945_ 315, 271 793, 830 39. 60.3 100. 0 


478, 559 


Source: Calculated from data of the Medicine Control Co., Ltd. 


It will be noted from Tables 158 and 160 that 
production quotas for pharmaceuticals were set 
higher in 1943 and 1944 than in 1942. In 1945, 
however, they were reduced to approximately 
one-sixth of the 1943 level. In the special case 
of the sulfa drugs, Table 159 indicates that 
quotas for this group depended in large meas- 
ure on the development of plants and methods 
used in their manufacture. 

The diversion of medical supplies from the 
civilians to the military is even more forcibly 
brought out by reference to the allocation of 
actual production shown in Yen value in Table 
161 for the same period of years. 


TABLE 161.—Distribution of actual production between 
civilian and military for selected medical supplies, 
Japan, 1941-45 


{In Yen value] 


Year| Military | Civilian Total | Military | Civilian | Total 
(Y) (¥) (Y) (percent) | (percent) | (percent) 
1941__} 5,000,000 | 20,000,000 | 25, 000, 000 20.0 80. 0 100. 0 
1942__} 6,000,000 | 16,000,000 | 22, 000, 000 27.3 72.7 100. 0 
1943__| 7,000,000 | 11,000,000 | 18, 000, 000 38.9 61.1 100.0 
1944__| 7,000, 000 7, 000, 000 | 14, 000, 000 50.0 50. 0 100. 0 
1945__| 6, 000, 000 6, 000, 000 | 12,000, 000 50.0 50.0 100. 0 


Source: Calculated from data of the Medicine Control Co., Ltd. 


It is evident that while the percentage of 
medical supplies for military use actually in- 
creased two and one-half times from 1941 to 
1945 there was a drastic reduction in the sup- 
plies available for civilian use, equivalent to 
approximately 70 percent of the 1941 Yen value. 
The results of the unequal struggle between 
the civilians and the military for medical sup- 
plies in Japan during the war years is shown 
graphically in Figure 75. 

Bomb damage. The fourth factor was added 
in the latter part of 1944 and in 1945 with in- 
creasing effect when the air attack of the Home 
Islands took its toll of the pharmaceutical in- 
dustry. In Table 162 are shown the number of 
manufacturers and their factories and the num- 
ber and percentage of these factories damaged 
by bombs in each prefecture. While it is not 
considered that this list is a complete report for 
all pharmaceutical factories in Japan, it does 
indicate that of the 636 factories listed approxi- 
mately 32 percent were damaged by bombs. It 
also indicates that the heaviest losses were sus- 
tained in those prefectures known to be the 
largest producers of pharmaceuticals. 

It is apparent from Tables 157 and 162 that 
Tokyo prefecture was the most important area 
in Japan in the production of pharmaceuticals 
and the Osaka prefecture ranked second. Infor- 
mation was obtained by the Survey in the latter 
prefecture on the extent of damage to the more 
important factories in more detail than was 
available for the whole country. These data, 
shown in Table 163, indicate significantly that 
the structures in which the entire output of 
biologicals was centered in the prefecture were 
entirely destroyed. 


TABLE 162.—Bomb damage to pharmaceutical factories 
in Japan 


Factories damaged by 
Manu- bombing 
facturers 


(number) 


Factories 
(number) 


Prefecture 
(Number) | (Percent) 
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Source: Ministry of Public Health and Welfare. 


* SUMMARY 


After World War I there was a tremendous 
growth in the pharmaceutical industry in Japan. 
During this period and practically up to the 
beginning of World War II, Japan was depend- 
ent upon importations of certain finished drugs, 
in which there were technological difficulties in 
production, from the United States, Germany 
and other countries. At all times Japan was 
greatly dependent upon the importantion of 
crude chemicals for the manufacture of such 
drugs as her pharmaceutical houses could 
produce. = 

Japan’s pharmaceutical industry contained 
many small establishments. The major concen- 
tration of the larger factories were to be found 
in approximately 11 of the 47 prefectures and 
of these 11 the Tokyo and Osaka prefectures 
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TABLE 163.—Bomb damage to principal pharmaceutical 
factories in Osaka prefecture 


Bomb 
damage 
Factory Principal products (percent of 
| structure) 
Sumitomo Chemical Indus- | Saccharine_-_-_-...-.-----.----- 80 
trial Company, Torijima | Phenacetin___.........-.------ 50 
Factory. 
Showa Chemicz! Industrial | Tartaric acid____...-....------ 70 
Company, Suita Factory. SHANG GOMES dccatesasacee 30 
Dai Nippon Ether Industrial | Ether--._....-..-...-.-..------ 100 
Company. 
Tanabe Pharmaceutical | Acetanilid___.__..._--..--_---- 70 
Company, Honjo Factory. | Sulpha-guanadine__-_--_-.------- 75 
Wemmqinina aee  S ) 
errrennO 8 ee Ss ee SS 50 
Soluble saccharine____-------- }} 
Kashima Factory._........--- FU TMOMOH. oot ee 50 
Lal TT SEES. Sa i epee | 60 
Sulpha pyridine___.....----.-.- | 7 
Pore vitarmm By =... <= | 50 
Dai Nippon Pharmaceutical | Tartaric acid__..__...-.------- | 20 
Company, Factory No. 1. Piegenene naib pS oe 10 
ei a ae Ce epee ae 70 
Kuroda Pharmaceutical Com- | Vitamin B,_.--..-..----.-.------ 100 
pany, Gamo Factory. 
Shionogi Pharmaceutical | ‘“Tannalbin’’___-__...--_------} 100 
Company, Kuize Factory. | Sodium salicylate_____..____-- 100 
“Shinomenim”’ hydrochloride_} 10 
<Disitemne sg eo oS 10 
Wrae Factory. oo Armpule Hine. 052. oe 22 2 80 
Toyo Pharmaceutical and | Galen’s preparation-________-- } 20 


Synthetic Chemical Com- 
pany, Oekijima Factory. 
Takeda Pharmaceutical Com- | Boric acid__-_--_-..-.--------- ) 

pany, Kanzakigawa Fac- | Borax__-_-_-.-......-..---.---- | 
tory. Medicated coal: } 10 
fenarooal T) 2~ + <- 2. 5-2 | 
Cponecosk 7). .25 = aL 2. ks }| 


Sankyo Company, Osaka | Vitamin B,-__--_-_-_._--_----- 50 
Factory. | 

Osaka Bacterial Research In- | Diphtheria serum__--_-__------- \ 100 
stitute (Commercial) . Various kinds of vaecines____- {I 

Kumanoto Experimental | Diphtheria serum__-____-_-_-- | 100 


Drug Research Institute | Various serums____--..-..---- J 
(Commercial). 


Source: Pharmaceutical Division, Osaka prefectural office. 


probably contained more than 50 percent of the 
important factories. 

All evidence points to a drastic decline in 
medical supplies including drugs beginning in 
1941 and reaching its peak in 1945 when pro- 
duction was almost at a standstill. It is also 
evident that the decline in production developed 
gradually due to a sharp decline in imports of 
crude chemicals. In the last 2 months of 1944 
and in 1945 bomb damage to pharmaceutical 
factories, especially those factories in the Tokyo 
and Osaka prefectures, accentuated this decline. 


In comparing the break-down of the German 
and Japanese medical supply systems during 
the war, important differences were revealed. 
In Germany the break-down of the transporta- 
tion system due to bombing was the primary 
cause of insufficient supply. In Japan the lack 
of materials, arising from blockade of imports 
of raw and finished drugs was the main factor. 
This basic weakness in the Japanese supply was 
aggravated by the lack of sufficient technical 
skill to create substitutes and the diversion of 
skilled technicians into the military service. 


In the distribution of essential medical sup- 
plies to military and civilian populations there 
is little evidence that the military suffered any 
inconvenience. On the contrary, there is evi- 
dence that the military had on hand large stock 
piles which had been built at the expense of 
drastic restriction of the supplies produced for 
civilian usage. In fact, the curtailment of sup- 
plies for civilian use was so great that the Jap- 
anese government made a half-hearted attempt 
to persuade its people to use herbs and medi- 
cinal plants which could be grown locally. 


The increasing lack of medical supplies made 
itself felt in many ways in the over-all health 
problems of the Japanese nation. This lack of 
supplies, superimposed upon a quality of medi- 


~ eal service that was none too efficient, was defi- 


nitely reflected in increasing case fatality rates 
and in the increase of disease generally. 


Neither the practicing physician nor the 
general hospital could prescribe or supply the 
drugs ordinarily used in the course of routine 
treatment of disease. In special hospitals such 
as the mental hospitals and in the treatment of 
special diseases such as diabetes, patients either 
remained uncured or did not long survive when 
the specific drug necessary for the treatment of 
their cases was no longer available. The in- 
creased prevalence of diphtheria and the in- 
crease in the case fatality rate are indications 
of the lack of toxoid for immunization purposes 
and of serum in the treatment of the disease. 
As in Germany, tetanus was a frequent cause 
of death in burn cases, and in Japan tetanus 
antitoxin was practically unavailable when it 
was most needed. 


In the treatment of bacillary dysentery, the 
supply of sulfaguanadine was so small that it 
was used only by the Army, despite the fact that 
bacillary dysentery and Ekiri were major 
causes of death in the civilian population, and 
even the Army use of sulfaguanidine was limited 
to certain areas of China. The other sulfa drugs, 
the use of which has grown so tremendously 
since the beginning of the war in most of the 
world, were almost completely unavailable for 
military or civilian use by 1945. 

In 1945 when the production of medical sup- 
plies reached its lowest ebb, the requirement for 
these supplies reached its peak. With the in- 
crease of incendiary and demolition raids, hun- 


axed 


dreds of thousands of casualties of all kinds pected, thousands of lives would have been 

were superimposed on mounting disease rates. saved following urban area incendiary raids 
There is every reason to believe that had med- and especially after the atomic bombing of 

ical supplies been freely available and had they Hiroshima and Nagasaki. 

been used as would normally have been ex- 


a 
. 
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APPENDIX A-—1.—Distribution and number of hospitals APPENDIX A-2.—Weekly number of hospital patients 


by prefectures, in Japan, 1945 by prefectures, 1945 
12 19 26 2 12 19 26 2 9 
Prefecture Oct. | Oct. | Oct. | Nov. Prefectures Oct. Oct. Oct. Nov. | Nov. 
NN EE le eS nN ee 267 | 267 | 267 265 EOI Se a Set 8,163 | 7,989 | 7,955 | 7,319 7, 006 
TO ge eS SSS SR eee Re ere 24 24 24 24 MON ae ee ata 811 831 857 | 1,387 1, 441 
LT Se Oho Cait I a MS SiS eae eee rv es 41 [NEE Re en “ian pe 1,247 | 2,358] 1,940] 1,728] 2,327 
1 Se eR Ree eee 43 43 43 46 As 4 eae Saipan Saas eee See 566 | 2,565 | 2,621 | 2,579 2, 534 
OU) > SEA aes ca RRR eo Sa See 2) - 2-8 28 cs es ae S| ee ee ¥, 180°. 1, 187° | 45 1505 5, 106s [cee 
Cf RS 3S eS Se Cae Ak a ee a ee 22 22 22 22 Wamerate aos oe 1,779 | 1,867} 1,834] 1,973 1, 991 
51 51 Fuk 11 5: Sa ee eee Aer 1, 816 1, 626 1, 705 1, 523 1, 626 
32 32 rears = a ce Se 487 552 S01 sce 
33 36 SPOUMIBL. so cco so. ence nce anes 1,256 | 1, 280 658 625 622 
54 54 Morr oe eS 2, 066 1, 192 1,013 1, 076 1, 004 
63 62 a a RR eae RD SAS 2, 066 1, 483 1, 398 1, 399 
99 01 SRE eal eS ew Nei RE 1, 980 yA ae 643 2, 615 
203 MOK ee 5, 628 | 5, 801115}. 7-623. ee 
44 be eee area ee 1,973 |} 2,149} 1,891} 1,821 1, 702 
59 Ue” Ee Pe eee oe 2,266 | 2,224] 2,363 | 2,390 |_.-..-.. 
36 ovaries... =. 22. eee ante 1,380 | 1,389} 1,342}. 1, 217 |c-222222 
UU Sy eae a eee Fe ee Bae t- 4 oe eo aa fs ee 
1s | 9 SEER Seah FARES, Sens 620 OSL CB8 bo ere 
Ww amanagnt ok ee 451 426 395 362 345 
INGAEO Steen .os cannon adons 2,066 | 1,332] 1,493] 1,527 1, 522 
fase 2 net a ae ec nee 1,068 | 1,015 903 919 910 


27 
TA ac SS 2 Sa RS ace ot ee ae 19 pl coat 23 VASA 20 0 oa saeseecas sence 314 eg eee 368 
Lo Sa ee: Bk eens Saas 28 28 Ya jaa Bagoshimig=. 2-Seccuscns5- 325 347 351 


APPENDIX A-3.—Weekly numbers of hospital out-patients by perfectures, 1945 


12 19 26 2 9 
Prefectures Oct. Oct. Oct. Nov. | Nov. Prefectures 


26 2 9 
Oct. Nov. | Nov. 


30,795 | 29,973 

3, 486 3, 090 

4,053 | 4,017 

5, 805 5, 982 

"3g ee 

2, 910 2, 575 

5, 698 6, 019 

5k 7? aes 

3,418 | 3,091 

3, 067 2, 740 

5, 145 5, 152 

5, 940 | ieece 6, 433 6, 962 

i: OOS) 1G) 406 bors 

4, 060 3, 661 3, 982 

7, 128 VA StS eae 

DOR See es ere 2,941 | 2,941 | 3,114] 3,000 |-....... 

RSME eos canoe SocSce 5 000. | Obl | 41070 [ooo e se ete 

MEEBO? 5s foe a a BOGOF orks Mamet 2, A204 sas ote Sains 

Manmianashts =. - 22322-2222. oss. 1,231 | 1,163 | 1,262] 1,306 1,071 

[OTT TS eee ee ei ees 6,225 | 6,263 | 5,805 | 4,023 5, 333 

SSE ad eee aia 4,050 | 3,779 | 3,632] 3,958 3, 726 i8) 

PIMINMR ORE etek Ss aa ones a erp a eee A |i eee FOr. Sto Dal yarak.c euccs aes Py eee. OSE, Poo ce Pe a! ya: SS) aay eee 
J. 287: SS ee ee ae ee 7, 551 7, 701 6,780 | 7, 104 7, 726 \- IC APOSHIMG :. eso obese L006 bi See ore 


APPENDIX Ka amherd of proposed and established APPENDIX A-—5.—Maternal and child welfare, Japan 
health centers by prectures in Japan, 1945 a eB Sh aah Se ee 


Circuit Nurseries 
Mater- bi) be Yagi Vere aU Soe Mothers 
Number Number Prefecture nity wives and 
Prefecture Proposed already not yet hospitals} and Perma- childrens 
numbers | established | established nurses nent Seasonal | home 

Hokkaido 30 30 0 1, 065 22 412 1 
pee 9 9 0 573 23 500 {es 
14 14 0 435 26 O07" - ee 

14 14 0 733 30 603 1 
10 4 6 330 18 1,082 $202 
10 10 0 AAMOP SES ak oe ee ee 734 19 p Ue bas (eee a itera 
14 14 0 Fukushima_-_________- 1 952 25 O03 Joos. ee 

15 10 5 Tparakise oy 5 613 18 685 1 
1 il 0 "Tochipas =i Sas eh ake eae 365 14 BOY) nee ae 
11 9 2 Gymms. 3-6 2S Sige i eens 26 ABB fice re ee 
13 8 5 Batam eco a 5 771 ll 1008 ae 
15 15 0 Chiba Be 5 ee 10 800 41 Sh (eS 

, 61 se } one Dey aes rh A a 39 2 ff 136 4 : 

eee eS ae Ce ee ee 13 anagawa._- so 7 iB 50 

ae a REGS SUE 3 17 13 4 Wilgatas eo as “fs baci 82} 2,256. |--- oes 

ABs he ke ek ee Gee 10 6 4 TOyaImG 5 to 5 125 28 1, 152 1 
ee ee eT 14 14 0 Ishikawa....-........ 5 380 48 Ty rere 
0 ea a ee rca ee ois eg 15 15 0 MUU es ost Se Bil tenses 26 oP Ae eget ke Sa 
7 7 0 AMAA Ec Ree ose Foe 208°} ~ 7 71 ears, Wee 

15 15 0 NegawO soo Se 3 773 45 416 2 
ll ll 0 if Ste se aes eee 3 700 31 Ob Rew 

16 12 4 BHIZnOKSs- os. se ee 7 1, 095 38 794 1 

21 21 0 Be Cel ah ae ea eo ee 16 98 1, 997 3 

10 10 0 iL Boe Siete SR Sat ore sae 3 973 25 749 1 
10 10 0 top Wl J: ete Gi ema gee Die aheh Mey Vea eas 397 12 OID ic ve eee 

12 12 0 VOLOn = sect seee 16 922, 76 571 1 

36 36 0 OFA Stet RRS i ee i 17 2, 000 121 174 1 

26 25 1 VORO ee 20 791 57 2, 530 1 
8 8 0 ATE Coe cea ee oak ee ee 28 B02. |- soos 
8 8 0 Wakayama-..________ 2 320 20 O6P |scae ete 

apes iI) Se be eee ame OE age 190 19 391 1 
Tottori_____ Rae Byrnes peta AES 5 5 0 PMiManes =o 7. 480 15 154.15 
CUT Toe 1 (ORR a og pein peta ae fps © 10 10 0 Okayama. - 2.225 25.5.7 4 660 44 1 BOY ee cae 
Okavamas seer eos ee ee 15 15 0 8 1,198 64 O81 a 

arose aes. - 22: See es Bees 19 18 1 3 595 57 1, 596 2 

WeeMIACHCMi as! soc peeanece 16 16 0 

2 255 She SOB An eee 
7 6 1 7 49 40 100°] oo See 

9 9 0 4 345 30 1, 208 . 
15 15 0 10 265 30 LSS Pepape, 2 Ste or 

6 5 1 35 1, 026 54 1, 774 2 

29 29 0 

10 550 35 636 7 

5 5 0 BOSE ACN fe BESSpe beysieecte dated 4 716 15 235 1 
14 14 0 Kumamoto-__.._..__- 4 1, 524 36 1, 946 See 
12 12 0 Oilpateeee es eS 8 110 14 OUT es eee 
: 14 14 0 Wityae aks. 20 Se Se 1 430 18 GHB loceaceee ee 
Mivevalitac doiobe ULL este lect 7 7 0 Kagoshima---......_. 8 1, 100 25 4,102 | eee 
aposhimac.22.-5--- igh steeouuns 13 13 0 Eee ae sr ge a ea 

oo — otaliecccereec ce 300 - 30, 421 1, 698 37, 398 29 
OUR c mieate Sua es ke a 672 636 36 zo) Sabctaiene entire ees (1941) (1943) (1941) (1943) (1941) 


APPENDIX A-6.—Medical schools of University rank in Japan, 1945 


549... 


Fixed 
bos E ; number of 
Name Dean of medicine or president _ Location : annual 
> mt admissions 
ae a en | eR | 
Tokyo Imperial University-...-..---.---- Akira, Takahashi---...-......- ‘Motohuji-machi} \Hongo-Ru;: Toky6 220.0 oso cc dode aac eecce 130 
Kyoto Tenperial Universityeise. see 282 Shogo, Hunaoka_-___....-.---- Yoshida-machi, Sakyo-ku, Kyoto @ity._.............-...-.--.------- 150 
Tohoku Imperial University. ...-....---- Yasutaro, Satake_........-...- Kita 4, Sendai city. ..-...-..-...- gE EAT Rp ee a OL ane RT 120 
Kyushu Imperial University_......-.--.- Shozo, Wuno-—s. > - Sareea eee Katanuke-Kinpira, Fukuoka city__.............._....--.--..-.-.--- 120 
Hokkaido Imperial University 120 
120 
100 
100 
100 
dical Coll a 
Nagasaki Medical College_-._.....-..-.-- Yam. 2.2... elec] MATOKMI, INAZASAERCIGY ened cc bogie coc ea eden hemnbs SEaeEREE EES 00 - 
Hcamemete Medical College____- ...| Itsuzo, Komiya___. 100°: 
Kyoto Furitsu Medical College --| Noboru, Nakamura-.___. 120 
Keiogijiku University_.... Re .--| Chutaro, Nishino_._.....-...- 160 
Nihon: University. --.4-- Jas 2 Ate Fujio, Sakurazawa.__.-.....-- é Ree eee TC th 
Tokyo Jikeikai Medical College......-... Kikan, Takagi. .wwul oicdd. Ataga-cho, Shiba-ku, Tokyo -160 
Nihon Medical College-_-...-.------------ Hiroshige, Shiota_.........-..- Komagomesendagi-cho Hongo Tokyo eS occ ee eee 160 
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APPENDIX A~—7.—Staff personnel of the Institute of 
Public Health, November 1945 


Public health Indus- 
research and trial 
' education Population | Nutri- | safety 
High official department problems tion depart- 
pliant ANE Gymeee) ee) depart- | ment 
ment ment 
Assistant 
Professor | professor 
First Grade__.....- 2 eae fee | ate ee te epee enc see pce ARES, SEM ad 
Second Grade_____- Ry cee AS 1 bo eae 
Third Grade_____-- 5 1 1 3 2 
Fourth Grade_____- 2 3 5: SE ae Steet oi 2 
Wire Grade sso. Se 1 1 UP Re Ae es 
Bixeh Grate: =... hos. 2 3 3 1 1 
Seventh Grade... 12-. -..--_: 2 Pid Wee ee hs pe 
erga Co var aS ee a Ness i ee Boe) So Hd A Be Ee 
‘Proters 03. 9 10 10 6 5 


\ 
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APPEND X A-8.—Comparative numbers of physicians and dentists by. prefectures in Japan for 1938 and 1945; 
physician-and dentist-population ratios for 1945 ; 


SISSR SREVS SEREX SESS 


Dentists, 
1938 
(number) 


714 
179 


Dentists, 
1945 
(number) 


Dentists 
per 10,000 
population, 
1945 


| 


GERGS 


eBSss 


Lape eee tee AN tl i sec M2) 2 UR ed sa dt om nck SD oT et Sd ond vel ong <a De a od 


SSRSAS SSMRR RSHSOKR GSESER SEASKR RBESRS SSKES 


Physicians 
Physicians, | Physicians, | per 10,000 
Prefecture 1938 1945 population, 
; (number) (number) 1945 
NE ED EES Agel Be a lp a a 1, 946 1, 285 3. 43 
EN REESE 2S op 2a Eee ee oa oe tee eae Gee ee am 462 358 3. 06 
DoE ed HE pha Bee AE ANE fe aS oc a Dee nT 554 488 | 3. 68 
5 A ESE bn Niet BIE 9 arn a a ee ne le ca i 1, 388 707 4. 53 
PURE Penis cece Se Le Iie ed OO ee a ee ee 481 508 4. 07 
NE A ISB aR Sa oa se re ca ae Spcepee 545 453 3. 
Fukushima 728 859 4. 
788 728 3. 
664 829 5. 
687 566 3. 
999 780 3. 
1, 302 933 4. 
12, 987 2, 926 8. 
1, 855 1, 461 5. 
1,317 1, 459 5. 
535 510 4. 
954 481 5. 
477 364 4. 
367 408 4. 
1, 027 831 3. 
783 . 834 5. 
1, 306 1, 151 4, 
2, 569 1, 845 5. 
912 569 3. 
468 371 3. 
2, 907 2, 149 11. 88 
4, 790 2, 128 6. 88 
3, 103 1, 503 4, 51 
357 374 4.14 
580 482 4. 62 
306 343 5.39 
591 405 4. 66 
1, 054 781 4. 69 
1, 442 1, 277 5. 78 
986 705 4.73 
506 318 3. 60 
485 326 3. 69 
742 595 4.17 
462 382 4.81 
3, 653 2, 311 7, 21 
443 450 5. 22 
942 748 4.78 
1, 070 788 5. 03 
i 775 620 5, 27 
frye LSS Sas SE ache MR De Mes Se pels a at Se CO eae ee lee a 393 299 3.18 
PEAS 1 1 A Rp Sa ae a a SE PE ad 1 ae ap eee PO 1, 055 646 4.31 
OMG SE Es iets SLE parce EE ge ie Oe 62, 743 39, 334 5.04 
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APPENDIX A-9.—Distribution of public health officials by prefectures in Japan, 1942 


Full-time Part-time Full-time Public 
Prefecture health health Pharmacists Veterinary Dentists sanitary health 
ofticers officer surgeons engineers nurses 
A B A B 
TRIO! 2 Sco ies oe Ue ee ere eee 3 2 3 9 248 
BAUR PRVOM este ode rahe ee a en ANE gia |e A pre emer oom 1 3 2 81 
AVEO ae aus eke eae es eens 2 1 3 1 50 
Miyagi_......-.--------------------------------]|___ 14 |--------|-------------- 2 3 5 62 
ING IT a aa SS ee an ES ae Sa eee De (Ee a 7 I Samae ae Pe eee 1 2 1 39 
Bp acata bet kre ee ee ee ace eal: po a ke tod eee tan ee erer ns 1 3 2 170 
TES OTSURY C8 01 RE a a Be ae ee SO Ma Pots Peseta ay i aa re i 2 4 55 
SY YESS a RE Gl oe FE a Mi ie A ated Fag t | Bs cape gaia pee mes, oe hr 1 6 1 574 
CL EE) Ys ye ESS Soe epee dee | bee ees Bey ee 1 8 1 35 
MaamTT A Mt oe eee ts Fr a Ro i eal tey ht Ue Nek ce eee bees 2 3 2 63 
Maitaiiast se cce ree ce He Se a eee 1 2 Blo 0 he a ee ee ce So eee ee 48 
(GLEE LOY ee Ne Be GER T T A  E  aee ti ere See all MRne Ci Y Steuer Mig pi ape ime aor 2 5 3 67 
RUT AE SE SD 5 pa a ere OL IE SA 5 1g 31 58 1,174 
PAPA AREEC OS totes. ce utsucanessoutebuae 25 4 14 21 38 
ieee ee te i ee eee ees ce 20 3 6 4 33 
pia ege toc Ca ee ee ee te eg he eo a SS ec cweb ees 3 ll 1 134 
VETER 77 i a ane ne Sie nee eg aN eeresee ee 6 7 9 1 67 
Prukuh.o..-- and 1 7 5 2 205 
So FEET EY ECS) BE UBS EASES beg ERP y Sip a Sheath cei [OP WEL 1 i Qe emg” |os eee Cae vf 6 1 15 
TSCA POSTE Sag ae ie SE OER a ee ee ayer sete [cas moar ip amen Ol [eters ees ra 2 7 4 53 
CCU ITE SOS ee a ieee hee os epee nese a 1 5 6 75 
MINZUORA YS Peta. Je codec eek Ho Staessen Seces 3 7 11 124 
9 ATECLTED SR eg Th ree an pk A Doe 4 9 27 147 
ETD), Se eae aa Me 9G GR Bate seo eae ee are 1 6 3 49 
FO shee a es Salle nan eecoaaee 2 6 1 41 
Teenie recs oo a ee et a a ea ane yh Be eh ween 3 7 15 88 
OYE os Re pe Sale peta PE Aaa ann eee Meee Nl 7 7 22 78 479 
EGO RO sees ea See nbs See l eon ca dose hr NOTA else oe esseseesnen- 3 15 20 110 
va 0 os ara aa Ss SVR Pere Smet eg 2 ae = ee er ees ee I, yb | | gl CE i ame topes rare 3 6 1 19 
MY SKRVAINE Shon s Oo SSue ene Secs esec ew ates 2 2 7 2 33 
ITO eee s Seth ee Soe ae ee a me we ee Oe SO see apemen on con 1 2 2 206 
TTT SCE Pes RE SS Ea ieee cn ahead SR Pee ue teint i peers een, 1 3 2 134 
AMATI A: obs Wines sooo fae e la eeennseMonee 9 2 10 7 104 
ibocnimibner sere ces ob Beek eos tee 12 3 9 12 84 
asin pHOMiere sens 2 cot op aes sete shee Shos.- 1 1 8 5 106 
“LPS SG ICU GENT 2 [7 RE erase Tapa fe ae rp Wao ape ee ERO «ps ieee [eae senna Geert 3 4 1 41 
GARR WH! Hoek a seate 2 ones ee etc ee aces <|/(: WO (Deane econ 1 3 2 96 
I nO eet ee a oe ee a ee Dad ace ce samen, 1 7 1 69 
TCS C1) be area Ea © a = ee A ae ha Rs gy pce ak. Set pSeea teeta eer 1 4 1 12 
BiRiaa Feta ty Reena tS eS a i i oe Pale oer ee ee en= 3 7 20 103 
RAGA St toate Cul ook Seem UA Soe eceudat sakes) t) \ SEUlo ni, 4) | eeeakee ner neme 1 5 1 
INPRO see co. Coc Oe Ueber en hie 3 2 5 8 
WGN MOLOG a: ween esc coat one S een ete s 1 2 4 1 
Retieeeeteet UES: es Soe se eed po Oe OD eee ee eee 1 “¢ 2 
WH vagal os) tees uae Sect eseen| ft Ooo 1 Olesen e eee e 1 3 1 
Kagoshima_ --_---- Pee RS EE eS eet ae Sie (isnone/ Oa Paneer Ay oo = eres eae 1 6 1 
Ota eee a.) aL ea awe ete et ou 122 lll 312 4 
Ministry of Health and Social A ffairs_-__....---- 10 31 42 Gh Paste a. 
(Gororal CObl A sacce ace ete = sae cece eee eae 132 142 354 


Note. A indicates high official. 
B indicates junior official. 
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APPENDIX A~10.—Distribution of public health officials by prefectures in Japan, 1944 


Full-time Part-time Full-ti i 
Prefecture health health Pharmacists Veterinary Dentists pica er 
officers officer surgeons engineers nurses 
te 
A B A B A B A B 
Fokkaid 
se ge ec eR ia tS yy cea rare ae aap me 2 49 1 1 | i aa a 
OT EG Be aS ae eee eae ee 15 ie] DST eT ee ae ee 15 1 7S | ES Rea Re  etear : ra 
NR lea rr a Se a te nn 1)" | ease age ae ea 1 15 1 1 See) Saeiiy S 1 276 
1 CES SIS ES I ee ea ae RA | eee! 2S SSee 2 18 1 0 0 MB es Near 4 216 
2 SS a eS se era apie CS ey > eS: eee 1 10 1 *) Bie Soe, eas 1 226 
<i OT ape SA SS ee a ee a a a Sel ee oan VEE tS oe 1 1 
ae ees vee 2 PRE Fasc cen poeta ra 
Ibaraki-__.. ees te a a oehes cae ancencpemne (2 og ea) et ae 1 1 8 Wife ae 2 195 
TT EE ES a EEL eee ae een at ee yf Bees pet eae ie TER 1 1 716 Re el eae 1 248 
U1 SS RS SS SRS Siete i ie eee aa RE, (FE) EN SOER eae ee renee 1 1 BOS) 2505s face cess 2 295 
(a EL A TN RE ae ae OE en 2 2 Ao te tae 
(SAAR Mis ek 2 RAD om ate aaa | Seamer 3 309 
LON i EO eee 1S) Pe Sees Co ee 6 7 39 1 1 61 1, 618 
mate > oS oot eas es PS 3 2 ee ee 3 2 PPP oss oa pk teeta 25 954 
(TS oh DS Sree eae See ce bike Ree ees Ee ae 3 1 1 5S Eee BRIS Sis 5 406 
SS St See eS I Pa 8 PI ne ea Se DD eee) ORR: heme 2 1 y i ia 
Re rn ica ee ieee eaten rh Nera pesos i Sy 
LOCI ES eS 2 Sa Gide Ine eees os i GE  ee Ye ST) EE ae Pare: Ail ae Cd SOR atl eee 2 165 
SS ER ea SaaS nee in A Ty (ake SS SAT RR 1 1 | SORE RES 1 129 
BEEPS ES ea he ce aera jt S| RR A ee 1 2 5 | ae eG (ee Tae 4 252 
co) ENN G IS 2 Sia 7S i a en aaa ek Say ee BSS oes ee 5 1 1 1) eae 
(TS 9 aA we ee 2 TW iaee oars: ccna 9 in 
NER rater ee 8 er ee | ER, PS SE 3 2 27 i Pres 25 420 
© DLL Salis LS Ia aa LY gh PO ane, (5 eee ey Apa 1 1 Tl en a ea 4 222 
ee Oe 1 7. ic Seem) SVR hs SEN 1 1 0 EST ae Sy 1 197 
0 ER SESS eee eee ie WP dense eos oe ee 1 3 1 
ee as eee 3 3 Pe es 
10 SE SESE ESS Se 2 eon = pe ee 8 2 aa ae eee ae 4 2 23 429 
eS ee 2 ee Ean eee Ses 12 Sy Bab eee eee eee Sts ee @ lesr eee | 131 
DUE ES SOT Ti ep ae a eae ts oF (ol oC aoe ae ASB pS) re a be er 3 104 
Fo ete Sik a ani a wie cin fe) a eh ete Se et Sipe VOCS 
TR ELE TIE RAE ES ee Ee ape ae 1S. fi SR oe Ra ae | eae Oe Oita ie ae 7 = 
AS aS a ee Ses ee eee fh ER Maree eS Sean: 2 1 6 236 
Re eee NS Tg aS eae ee Peet SRR os Bee ae 2 3 ne Wf 368 
PUP nNAMITUNIN YE ia eg a an 88 ca PA BE eas! a. ape: 1 1 6 237 
Co ES aia Se Se ee mPa eee RR pL Tal SSR EE Cas AE eee ee Pa) haat: [eae SS 1 165 
£ REN Sa RII Ze aes eer ae fo tena cA Bt REA SE | RR Se: Ue cate a Seren 2 164 
Voie) SS Oe ee eee ears eee 11) SSE | eS SS Fae pe eae | oe ee 3 276 
CTT ESS SSSR See ie aoe ae a ele ma > Sl | RRS |< Rees als Sas at, 1 1 1 114 
(5 2 RES eae eee =P een ee eee act (1 eal ape: [Pace i Soe rae 4 1 24 340 
TRE 2 ty, Sy ley  S S Et aaadaatintiptenasukenne 1 1 1 
NRPS Cgc ue So 5 Po oe YS Seti Relay eee aS ee 1 1 8 mh 
Loy UTS 3) ES See eae OS Sink a ea Re a Boca pans Sena oe 3 1 1 280 
COE aa ark aR SS a ee eee pin BE Pease ng bee ee 2 1 2 168 
PS ES EE ESI ea 2 a Se es ee Se ag 1 1 1 114 
jo eneasancneeeceanncese ee srncneweecee=n 14 eed Ce en 1 2 1 184 
Total. ......-..-------.---.--------------- 940 |--------|-------------- 55 356 13, 087 
Ministry of Health and Social Affairs___._-_-.-- pg epee) ponent come ewe 1 :  iePeashe, * 
E19 i =2) SSO ots Sa se Pee Se 8 I eee) Ske Oe eee ee 56 357 13, 087 
Note. A indicates high official. 
B indicates junior official. 
APPENDIX A-—11.—Public health officials in Japan, num- 
ber and distribution according to population 
Distribution 
per 1,000,000 
Type 
1942 1944 
Full-time health officers: 
rit Ot GIRL os oso aust dcesneenssanes 10.17 13. 37 
PUIHOT OMOINEo GoceGusede sacs codes BS 8 Se beet 
Part-time health officers....-....-------- B46: |se2 see 
Public health nurses... 2... --sce-2.5- 77.28 | 181. 54 : 
Veterinary surgeons: : 
MAigi WiHOME - oo sadesace sek dacuss 0. 69 0. 76 
WEEIO’ OMOINL 3c - ook oe Senceccnaed 7. 89 7. 05 
Pharmacist: 
nig ON IGIRI oo eee nce Case 1, 66 1.60 
Junior OmiClal* 2 cecasennsanes Siedee 4,73 13. 89 
Dentists: 
RL OMG cic eccadaonccapacnel 0.05 0.11 
JHIMOP CUICIS: =i docvacacacusacconeuce 0.02 0.06 
Full-time sanitary engineers.......-...-- 4.91 4. 96 
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APPENDIX A-12.—Numbers of nurses, veterinarians, 
pharmacists and midwives by prefectures in Japan, 
1938 and 1945 


Nurses 
Prefecture 
, 1938 1945 

Hokkaido_____. 2,290 | 4,134 
Aomori: to. == 652 712 
Iwate: <5 eu iee 2 1, 418 1, 276 
Miyagi. 5 2. 3,325 | 1,300 
AT tas eo See 782311, 127; 
Yamagata...__- 1, 148 1, 306 
Fukushima_____ 1,536 | 2,956 
eparakd oo ae} 1, 139 1, 481 
Toehigt <u 22.2 1,889 | 2,971 
Chamm nics 2 a4 2,263 | 1,389 
Saitama. _______ 1, 744 764 
Ohiba- so 1,277 | 2,808 
£0] 7s Wes Bees 23,045 | 3, 600 
Kanagawa._.___ 7, 381 1, 194 
Niigata co. oo. J 2,797 | 2,498 
'TOyANe oc 819 2, 200 
Ishikawa. .....- 1,350 | 1, 286 
Bb ie aa ea 854 1, 950 
Yamanashi_____ 600 752 
Nagano): <2: 1,266 | 1,795 
Ena § Baa ee Sree in 1,443 | 1,386 
Shizuoka_______ 2,901 | 3,576 
0 (6) 1 Peed SN 4,483 | 6,209 
INE IG! oh hon 1, 354 1, 240 
Bhigas=2 25552 752 | 1,039 
eVOlO 2s nee 4,906 | 4,099 
Osea 252 ke 9,565 | 6,061 
PIV OSO 22s. ee 8, 566 8, 961 
TI gf ie ie 860 452 
Wakayama.__.._| 1, 214 932 
Nottorler ase 996 | 1,552 
Shimane_______- 1,182; 1,150 
Okayama...___- 1,971 | 2,301 
Hiroshima......| 3,952 | 4, 100 
Yamaguchi_..._| 1,921 | 2, 294 
Tokuchima_____ 656 675 
Kagawa_.......| 1, 239 985 
hime 04525 1, 434 270 
OCR T A ust ree. 605 420 
Fukuoka- -._..- 5,649. | 4, 523 
iSfohey: bekstie we Rabat 900 | 1,830 
Nagasaki___.___ 1, 483 964 
Kumamoto___..| 1, 979 850 
Oltas see o 992 | 1,893 
Miyazaki___.___ 317 752 
Kagoshima__-__- 1,068 | 2, 231 

Total__.._| 119, 963 | 98, 244 


Veterinarians 
1938 1945 
1,375 | 1,018 

546 140 
690 127 
546 | 1, 863 
353 145 
256 72 
504 126 
361 130 
261 217 
204 90 
241 45 
460 120 
1, 561 335 
200 30 
309 110 
103 50 
286 76 
95 25 
108 45 
328 151 
214 86 
232 56 
227 201 
159 30 
80 38 
140 126 
408 163 
367 263 
56 35 
73 26 
151 70 
257 73 
483 119 
502 2 
521 173 
137 48 
97 33 
176 57 
138 52 
470 156 
192 40 
175 97 
855 187 
658 148 
660 93 
913 323 

17, 128 


Mid- 
Pharmacists | wives 
1938 1945 1938 

734 891 2, 352 
96 113 922 
108 54 837 
208 170 1, 448 
101 110 754 
119 136 | 1,099 
207 255°) 1, 277 
217 375 1,017 
214 310 630 
259 310 843 
327 645 956 
479 420°)" 1,151 
7,576 | 5,000 | 7,745 
1,081 | 1,550 | 1,847 
276 352 | 2,059 
396 606 473 
281 255 526 
159 148 403 
131 156 295 
318 419 1, 165 
403 553 918 
540 606 | 1,532 
1,668 | 1,650 | 2,758 
399 500 | 1,270 
246 186 616 

1, 234 1,319 1, 575 
4,028 | 4,525 | 4,935 
1,678 | 1,629 | 2,979 
265 236 694 
330 223 | 1,042 
110 120 402 
128 150 609 
307 299 863 
551 990 1, 500 
334 177 735 
173 199 546 
195 196 511 
192 267 857 
145 145 498 

1, 069 799 3, 070 
162 210 797 
413 323 1, 197 
392 320 1, 584 

= 250 285 720 
112 88 659 
177 94] 1,332 


7,610 | 28, 788 | 28,364 | 61, 993 


APPENDIX B-1.—Nutrients availadte for civilian consumption, Japan, 1941 


; : 


Soybeans 


Sweet potatoes 
IROUALURSae tee cbs Lshe a eee gb oe oe aoe aa 
VSROLADIGS Ec aku ciao Sue Pe ee te 
PRIUS bu weatkcas dacn nun cuuee oe toed eas 


WOR. daccdceacluL oa suddeeden cue eowent 
Milk, condensed and powdered_...__-__~ 


Calories 
(number) 


Protein 
(grams) 


to 
wi 


Gp ioe) Seetihg ease Se 


OonNn kor POOR NO 


Vitamin A Ascorbic 
Fat — | Calcium | Carbo- (interna- | Thiamine | Riboflavin | Niacin acid 
(grams) (milli- hydrate tional (milli- (milli- (milli- (milli- 
grams) (grams) units) grams) grams) grams) grams) 
nei 
3.4 67.4 ge lg eee ee 0. 58 0.12 6.9. A ede 
3 1.8 Vig exes . 10 - 02 oO leteaeaeiee 
-3 8.0 p ES al Rees eee .04 Eanes b OG. desc 
.4 11,5 1h We Ui FOE Ss eaaiers . 06 - 02 fe ees ae 
1.4 16.0 YY i J fa an ate Soa - 03 - 03 Bal ieee Sees 
oF 2.4 5.8 5 . 03 -O1 ond Ce ea 
pr 3.5 G0 Sheet Sees .02 -O1 de Py eee 
nat 18.3 16. 1 5, 621 .07 . 04 a 12 
a | 5.4 8.6 ll . 05 . 02 st 8 
.4 78.8 13.1 2, 315 -.18 15 ow) 50 
aS 8.5 5. 2 289 . 02 -O1 at 9 
2.6 1 ES i lay anak 238 .02 . 24 A RE cei 2 
Seat tects, 22.0 2.0 3 .O1 01 a 2 
‘3 Vea OD DS Pan Oy ie ie ER cle ane See ys me Se Na a 
ORS aaa eves ig SE fs OE Se a RoE od ee Ss Pree ence an GPR [OPA SPA ens OU Tt 
1.0 oO Cashier e eet Gals . 02 .O1 wai" oeeceeee 
.4 250 Ye eee 46 .O1 M02 cee eas oo eee 
=e | 1.6 1 bs A: [Pict Sgenenne ene MPa py mea fay ARCA a foe Se 
s Sh any nC nae blag a nk oe Zt Taal ee et A (ape ae eat ep Palen peti Noyh [SUE 
9 23.1 ss i a Feira ee Ri U7. Ss Mipiedae ony detrei 0 Piet syteg as 
Manas <u 6: 2 BeOe phan ose Ges [eaak cvanuune - OL wi: fac anewcu 
16.3 291, 2 403. 5 8, 5384 1. 28 0.73 17.7 81 


APPENDIX B-2.—Nutrients available for civilian consumption, Japan, 1942 


; Vitamin A Ascorbic 
Calories Protein Fat Calcium Carbo- (interna- | Thiamine | Riboflavin | Niacin acid 
Item (number) | (grams) | (grams) (milli- hydrate tional (milli- (milli- (milli- (milli- 
grams) (grams) units) grams) grams) grams) | grams) 

a ea Se nr ee oe 5 3.5 70.8 1) 1 NU iy (aR ERS a 

DIS ee AC a apa a 4 3 1.9 vt cS pe 

oho Dee SRE a eee Se eee 1.5 .3 8.5 tL ene 

OS ee eg ee 2.4 a 11.0 5 TAC 12 Se 2 

=e OND ee 3.6 Ls 20.0 | Nay: Hd 2 ee gee 
et eR ae ccc scene cane 6 a 1.8 4.4 4 

EON ter ke ee 1:3 Ba. 3.0 Ne ge ot aa 
met SerWO@k DOCALOGS.. . - =< =~ 5 5. cen ence 1.0 .4 16.8 14.7 5, 159 
. 2 ae a ae ee ee 1.0 ps .6 9.0 ll 
a ern Fos ee 2.4 a 77.4 12.9 2, 273 
¢ ce Serre ee ag tn) Se +3 Pig 9.0 5.5 308 
p 1) ESTES RS SS ESE Sc eae at a 11.0 2.3 gS a ee a 210 
ie UNS Rae TREE A ee es Fea Pi tal Rig eee 27.5 2.5 4 

q erie cette Dake a ae gta a) See eke <2 | fl A aa Kore Si Pia eek ph i eee RN? EO 

ee ae ere Bees RE eer soon Bi ee gat Oe Oo 82S 

meat ue Se Ee Se ere -9 1.0 Porat ae ee ae eee 
ES IE yi One EE? ES ak <o .4 1) I Bh eas 2 46 

; Mik peensed and comieanl shee Ad pelos a 3 mb 2 
i erate eee oe ee BS al so Fi Fe Se) Pepe eee 3 
: Miso, oi! HT he Bene aaa are Pea any aE: 18.7 Cot et eae 
(SRN EE SE eee belt a ainmerneer Rye bo, soe, tate 4.8 1 ge al aes a 
: _ SSE a eee: 63.0 | 15.3 | 288. 3 414.8 8, 020 
| APPENDIX B-3.—Nutrients available for civilian consumption, Japan, 1943 
4 
* Vitamin A < Ascorbic 
‘= Calories | Protein Fat Calcium Carbo- (interna- | Thiamine | Riboflavin | Niacin f acid 
d Item (grams) | (grams) (milli- hydrate tional (milli- (milli- i 

grams) (grams) units) grams) grams) 

; Imre ea ee 28.8 3.6 72.0 2 ee ee 0. 62 Oo Sa- | oe. Oe De eae 
i 7 SSR ee as ee 27 3 1.5 S278 [LOL SAS 08 ORO roo =< te Dee got as 
os LE SS eA ae iO ee ee A a a 1.3 -2 7.0 Osama hrc . 04 SOLS oe Rigs eee 
muri) INeeee Marley. oo eo 2.0 3 9.0 1 a a eS 05 ALi Ul pieced oe ake 9) eee 

: Mgt 1 DESO SEs | eee ee ee 3.6 1.8 20.0 ie Se SS . 04 Weal 2 gdh eee ae 
= de MP ee Soret he Sa ae eo 6 .2 1.8 4.4 + . 02 4.1 A ean con bf) SEEN 
ia 10 Bae Oe ae ae pe er ee 2 aa 3.0 7a | in ee ee - 02 1) Rd Reet NL ad dea Ge BE 
ss. mmpen NOLahoRS Woo. hae a 1.5 -6 25. 3 22. 2 7,777 -10 - 06 
Me oT lle SO ie ase Rs SP gig le 1.0 — .6 9.4 12 05 -02 
Bee = -Wenetaniete re es es ss 2.5 «5 82.1 13.7 2, 410 .18 16 
= 1 Ra SRR Se eae 2 a | 8.8 5.4 301 - 03 . 02 
2 0 C1 ETS EES eae Ae Sey Tete a ae aaa 10.6 2.2 Be ee 202 . 02 Pe’. i Se) Maieameeets tet Gm Lene et 

MOR WOCGr fie eee ee ne p= 4 Lia ar 27.5 2.5 4 . 02 .02, 
EM RIE ces SY ee eT aR ee wy eee a ne ee a ec esc Mat ER eat be oe 
ee eee eR ee PE Ce Oe oie ee fee law eaehan Lil SE Sa fe | > een Ne ne tl | ge eae a aM PES Se 

; most 1 SL SSS BP ES ae a eee Rae ae .9 ; hl een et oe Se) oS ee Bi v.1e| pera Meet | aie ay 9 SET RN 

1" Ss Ec ii ai pee aii .3 3 Bey fa 2% ee ¥ dhs eee Bel Srl | j War] en etc ea Ieee 
re M i eoadensed and powdered 2 erie eae 9 Mel ee teh ell lara aa BD LN A Paty ee EO Big ener,” SS RES Ee ae ea ed Mee a eva 
ay Butter ine |g hse ag ee SURG SS eT See eel ear ecm Ol (ECP ea ea rd Ciel Apert ad Bs neo, Ve Do VEN ee Sas a| pte dew te ee ene 
ee eR oe te ge aa) uke. As .8 19.8 de jd Ree eke OS PAE Ss iets Bh aes 
y TTT aR Nt SSSI Ss ice ea a ea 1 9h kee 4.5 1 Py (Oss epee el (ee a BE Lay Fe 2 eee ee 
: : CAN) Lae ES ST alter gi ee ili se ate Ba 61.9 15.1 297.9 409.8 10, 749 1. 32 372 

APPENDIX B-4.—Nutrients available for civilian consumption, Japan, 1944 
Vitamin A 
Calories | Protein Fat | Calcium} Carbo- (interna- 
wy Item (number) | (grams) | (grams) milli- hydrate tional 
. grams) (grams) units) 
4 
OE ST 2 eee eee aera .4 3.3 66.0 a, Vg aye 

(ILLS Reece iS eae oie Ree 4 <0 1.9 7 hel ER RE See eB. 

TL ERB Ss CR Soe Re reaena S ge  ne e mr .3 9.5 ty le ake ES SSeS 

MEMEO eG? Nien 2 ee eS 4 .4 11.0 (ESS 5 CANE ot DARBY B 

OVD nS Se ees ee eee eee 0 sg an i: 7 eres hoe a 

_ Other grains. Ree Sar ae Bt, foe Rol 6 . 4 ; 

07 DES ME cy i SSR ee ea ee a | ok 3.0 i A: (Ease ce 

PIMGOE PMESBOOS accu ssob ee 6 .6 27.0 23. 8 8, 316 

ULL SSS I a eed a ol 5 8.3 10 

3 4 76.3 12.7 2, 241 
2 rat 5.9 3.6 203 
9 1.9 NO 28 atcce asa a 170 
Oe arts See 27.5 2.5 4 
ee te Se PA Ohete Se ec peu cen a ae aacebubu es sea tawihs supers tok ecole ee eae gee era 
Te ee eee ee en 14s Ole co sieca on jones bs ef ae a ee Soe ee 
ne .9 aie ee ae (ee ae 
3 .3 PAO Pesos Soba 34 
ie Seal BR ties ote Pras Wl Ri Sel od peeing 1 

boa sd LESS ES RE eee Ae eS el pry Renee Rat Soak re a eae ae 3 

Lo Oe ES ae ee ao en 2.4 .9 20.9 Ds See ete 

uo ae Se ee ae eae Li Seale sees 4.1 jy (ee eos sp (orotate a 

Wiis nasi ey oh ese 59. 4 12.9 290. 0 387. 5 10, 986 


APPENDIX B-—5.—Nutrients available for civilian consumption, Japan, 1945 


Vitamin A Ascorbic 
Calories | Protein Fat Calcium Carbo- (interna- | Thiamine | Riboflavin} Niacin acid 

Item (number) | (grams) | (grams) (milli- hydrate tional (milli- (milli- (milli- (milli- 

grams) (grams) units) grams) grams) grams) grams) 
PRIGR sa pS oe Se ee Sac ena 1, 047 24.6 oR 61.6 VAY lel Peete as EO 0. 53 0.11 B. 24 ze 
IVY OA ag Be ah ce De ee 9 2.3 .2 1.3 pk | Pn eat ty <07 01 ie Seater ia 
5 CYT ES) Based ile epee eee rene ge aly 42 et om 6.0 Si at ae - 03 01 AAs oe 
Naked: barley: ..coeete can eeucee sank ck 56 1.8 .3 8.0 9159) 2 ceanecee 04 -01 oO deeper eeree 
NOVDORNS 2.425 -¢ 3 hoe tee eee aa, eee 46 4.7 2.3 26.0 TR Si eee AER ae - 06 . 04 5S Jee eee 
OineI SEAR Se tai Oe Oe AS 18 5 o2 1.5 3.7 3 02 01 Me be goer 
HRB TAN ae Sora ee ew oS ok es 19 12 As 3.0 Uy De eterno tec ete 02 01 Re ee Bean coe 
Sweet potatoes s= 225 see = 2.0 See ke 115 2 Bf Sg 28.8 25.3 8, 855 .12 07 .8 20 
POUR LOOR a fae scat ee ae ca ak oee oe 48 1,2 Bu | eg 10.9 14 - 06 03 .8 10 
Wegela bles ace. eee ee os oc Soe 58 21 4 69.8 11.6 2,051 .16 14 .6 45 
1a | Jeep RE gm Se eT ea (aT Peg 5 SE 14 “2 esl 5.4 3.3 185 . 02 01 % | 6 
CIPI CPR ASSES 2 SORTED Ss coe 3 ag Rae Mamie oy a Sa 42 7.4 1.5 es SR SUSE 140 -01 14 He fe Wee, FS 
DAO WHOM ssc erat eee eo ee 16 5 (ee ed 27.5 2.5 4 -02 02 v1 3 
COUR ARG TAGS sia oar 6 =e so See es D osc eeees 0D fo Mes SOS eee is Sos Cea a ee cll ane ots ed Sal ea 
eager es ie er gh creo 9S SCS aN Bos So ON Woe eee oe cee OO ee SA ce se chen Second Jaen ee eee 
TOD cus ret ee os: ae Ck iy 2) eee 9 .6 Air é Be aie oe nee ues -02 -01 2 eae Ss 
tH OR eee oon ce ens Dee ee 6 5 4 MN el aera eS 46 01 Py. et (pee: Reco 
Milk, condensed and powdered________-- i ig) a ees eat pe A SR Pe =} oes PSP Pe = ge eee eee Pee ever laae pierce: Seley Pe ge Se 
TELE A 2S! apie ya ge ee Sey Sat a mR RE VS dM re aes Lea pe Le eee as Pabeceecee Bsc nwastcasec| nwedduenascubeebeenbeele. eeeEeee 
Tah ET POS eo CPR at te SS POOR Loh Sa cen on a 28 2.1 .8 18.7 Bo0 oo eee eene 6108 lesen cseeecee IS ee 
MROMUMace tho ses eet easan uss teseeee 9 1 De) Peete 3.2 Bp ee a See Rs ER ee roe oe D deze 
ADGA so fe er eg 1, 681 54.1 12:2 272.8 341.3 11, 304 1, 22 64 14.3 84 


APPENDIX B-6.—Japenese Imperial Government Institute for Nutrition Research, 
daily calorie and protein requirements 


: Male Female Male Female 
Age Work 1 4 Age Work! 
Calories Calories Calories Calories 
(kilo- | Protein | (kilo- | Protein E (kilo- | Protein | (kilo- | Protein 
gram) gram) gram) gram) 
Bessthan te }scs2s2. cu face eee 90-130 je 90-130 |_........ 21-30_......- dBi Ted 1h mpage peace Seas 2, 200 80 1, 700 65 
i Le Ses Ie Se a le peta ee ss oweubee 850 35 850 35 Moderate: 2322 ccks ss , 000 85 2, 000 70 
2 REE er Bm Pik pease oe 73 Se Fos oe 1, 200 50 1, 200 50 Comparatively heavy_| 2, 800 90 2, 200 75 
eee eee See eS aes Scoot 1,320 55 | 1,320 55 ARVN pancreas , 100 95 | 2,400 80 
SERS a Sieh Beery cs pee se Rare , 430 60 1, 430 60 Very heavy... 3. kee 3, 450 108 2 = eee 
ee os ee ruben sue 1, 490 60 1, 490 60 31-60_....... Wapiti 2, 100 75 1, 600 60 
atin et SU. See cre ee 1,610 65 1, 500 60 Moderate-_._.........- 400 80 1, 900 65 
7 (iy Oe CaS Me fal Pres or ee eae 1, 690 70 1, 570 65 Comparatively heavy} 2, 700 85 2, 100 70 
Bick bess eaee leat os ea ee 1, 740 70 1, 630 70 HOARY We ie See tee 3, 030 90 2, 300 85 
Opec be ieee eoeeees met eee sa 1y 75 1, 680 70 Very Neavyyas2 sce 3, 100: 1-55 or eae Fee 
DOeiy eau telecseecceese sone te 1, 880 * 80 1, 740 70 61-6025 2.8 1] sepa AS Rake (cal 2, 55 1, 550 45 
jk RSS URES Came ert fee eS oe a; 80 1, 880 75 Moderates ese. k252 2, 250 60 1, 800 50 
1 Ib fe See SUN pie arent eras cae et on ene 2, 050 85 1, 930 80 Comparatively heavy.| 2, 500 65 2, 000 55 
1Bestoscs cee Dightecs ese 1, 900 85 1, 750 80 Heavy ios sas Sees 2, 800 70 2, 150 60 
Moderate............- 2, 160 90 2, 030 85 Very HOOVY «Wisc cece Ra ee ee eee 
95 2, 250 90 Above Glo ahight:= 2. ee 1, 800 50 1, 450 40 
2, 700 = (tA eS ee Moderate 5222. ose 2, 100 55 1, 700 45 
2, 000 90 1, 800 95 Comparatively heavy_| 2,350 60 1, 850 50 
2, 260 95 2, 100 90 , ———__—. qXTFTqjtqcr iim scm 
2, 500 100 2, 330 95 Average 
2, 800 MOB Al cee Se Uclckesdemes MOGETOW 1 cas a ances wcusawcoe se 2, 351 B04 SS ieee 
2, 100 95 1, 820 85 Average 
2, 360 100 2, 120 90 TOA ole Ae ee Le ras 2, 290 fal cee Mme Siow es 
2, 650 105 2, 350 95 
, 900 cA TS faeces tte 100. 
2, 150 95 1, 800 85 1 Some occupations classified from viewpoint of activity: 
2, 630 100 2, 100 90 a. Light work—Clerk, secretary, shopman, mental worker, government 
2, 700 105 2, 330 95 official, priest, shinto-priest, writer, etc. 
8, 000 110 2, 580 100 * b. Moderate work—Sewer, farmer (in leisure season), artisan, teacher 
3, 350 G20 cece sot eee wens of primary school, physician, etc. 
2, 200 95 1, 800 85 c. Comparatively heavy work—Peddler, turner, compositor, shoemaker, 
2, 500 100 2, 100 90 bookbinder, laboratory worker, mailman, nurse, etc. 
2, 800 105 2, 330 95 d. Heavy work—Carpenter, plasterer, metal worker, farmer (in farming 
3, 100 115 2, 580 100 season), ete. 
3, 450 DOO cia taceanl Suaseee ie e. Very heavy work—Stone mason, wood cutter, sawyer, fisherman, ete 
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APPENDIX B—7.—Japanese Public Health Committee on 
Efficiency of Nutrition—wartime standards for daily 
calarie and protein requirements 


Male Female 
Age pects 22 
Calories | Protein | Calories | Protein 
. tC ep OD oe ben cS Re Re VOPR 900 35 850 35 
SRR Se” ate ae tee er” CCE AE 1, 100 40 1, 050 38 
eas 8) eee ha ee eS a 1,175 43 1, 120 41 
, PE Se NS ee eS a 1, 250 45 1, 190 43 
re ee aed ad 1,325 48 1, 260 46 
| pea Bil alee i <a seen Se eee: 1, 400 51 1, 330 49 
( BS SRE Eee SE Ree 1, 475 53 1, 400 52 
[NR A STE © peel ae eee Ree eee 1, 550 56 1, 470 54 
ea Ee ae, ep Reed DO LS Bee eS 1, 625 59 1, 540 57 
) TES ee arta een th a, ap Saas Po, 1, 700 61 1, 610 59 
se ee a 1,775 64 1, 680 62 
1 > PR ens oar tine wee erie see 1, 850 67 1, 750 65 
SR CEA SC ee eRe oe eee ae 1, 925 70 1, 825 68 
Baa Oi nd Se EE cc ee 2, 000 72 1, 900 70 
|| ee ee ae a a ee 2, 250 75 1, 900 70 
5 a ae aso ga are oe Ere 500 77 1, 900 70 
ie ea catia sn ceen ouaatennse 2, 100 80 1, 900 70 
see os pean sees toed 2, 100 80 1, 900 70 
j 1 SA ae ae eee oe RS PS aE 2, 100 80 1, 900 70 
Dn? got tede _ ARISEN bent ae Seep 2, 100 75 1, 800 65 
30-49: 
ON ote ees oa ceca acns 2, 000 70 1, 700 60 
ree, Wee eo SS a ah 1, 900 70 1, 600 60 
Riera a ee 5 es 2, 400 70 2, 000 60 
Lesh fe NS Pps ee ae aS 2, 800 70 2, 400 60 
WOES -OMWS 9.29 2 st ee 3, 200 cH eR OEE o S e eee oe 
(5 SS Seb 8o. eee, are 1, 900 60 1, 600 50 
OR Over ee ee 1, 750 50 1, 500 40 


1 Light work—lens examiners, reporters, assemblers of communication 
equipment and machine tools, gas welders, makers of electric bulbs 
and vacuum tubes, office workers, professional workers. _ 

2 Moderate work—lens workers, metal press workers, machine tool and 
parts makers, metal cutters, nurses, drivers, domestic workers. 

3 Heavy work—metal foundry men, packers, riveters, woodworkers, de- 
livery men. 

4 Very heavy work—steel refinery workers, farmers, firemen, stone masons, 
fishermen, warehousemen, stevedores and blacksmiths. 

Source: Institute of Hygiene, Kyoto Imperial University, Japan. 


_ APPENDIX B-8.—Daily calorie and protein requirements of pregnant and nursing women—Japanese Imperial 
Government Institute for Nutrition Research 


Pregnant women Nursing women 


Month of pregnancy 


Time post-parturition 


Age Work classification 


1-5 months 6-10 months 1-6 months 7-12 months 
Protein Protein 
Calories | (grams) | Calories Calories | (grams) 
2, 200 85 1, 900 2, 200 85 
2, 600 90 2, 200 2, 600 90 
2, 850 1 Ci | i (alee OO ea Ona 2, 850 100 
Z 2, 100 80 1, 750 2, 100 80 
2, 500 85 2, 100 2, 500 85 
2, 750 RS eee ne cee 2, 750 90 
APPENDIX B-9.—Basal metabolism of Japanese 
[Calories per person per day] [Calories per person per day] 
Age Male Female Age Male Female 
sD EEA SSO £2 22'S ae CARN ee ie eee eee 707. 90 642, 53 se ee a6 he Fa Lis con haw aeka boca ees 1, 325. 52 1, 190. 25 
(SL SEC a on ES aS ee ae ees Beene 769. 82 716. 14 Lt eS Eee 2 RE es a erat ee ee 1, 367. 52 1, 182. 72 
re ee oe ie a igs saa wee bee ol oan cecoees 833. 75 767. 47 bf eS FR a ee A ee REE SE ER OY 1, 395. 24 1, 175. 76 
CMR RS ES SOS Sales eres eee ee ea 863. 28 $12. 76 Nee de Seb csaeee eee cae. Soe eee LS Ay 1, 403. 58 1, 166. 88 
ERS ME mney ESS ne a ee eee 906. 34 843. 36 Be een wee cae we ae eas Ne abee os 1, 411. 92 1, 158. 30 
(EOS LTS ES a a an ae eee ee 950. 98 883. 73 Dee Fa Bees asd as tip ge eas ee ae ee Se 1, 413. 12 1, 148. 49 
, ESS ee a epee ae ee eae 979. 07 917. 09 21-903 3 3 Ah DE EAC ER RAD ed epee eS 1, 392. 23 1, 126. 68 
_ ER SS SS ee ee ee ee ee 1, 014. 60 944. 06 i Ne tee c Hasna at oe ews ut ewanbucewasseaum 1, 343. 22 1, 061. 51 
| SE PE SCS Sa eae om 1, 055. 23 980. 40 GIO Sis shee sees Sea Sates see see 1, 264. 64 1, 004. 36 
5 SPL SERRE ESSE SARS at ae a 1, 084. 46 1, 030. 61 OL ANG OVO wos so se is seen ae ceases 1, 200. 28 967. 90 
| SEES AR ES DIS Oe SN Sr a 1, 153. 68 1, 085. 58 
(0 GES Sar SS Eee = Saat Oe ae ee 1, 213. 80 1, 143. 38 
[SAR ahaa ES Se ESS re Sa eee ee eee 1, 269. 84 1, 182. 14 Souree: K. Sugimoto, Imperial Government Institute for Nutrition 


Research, 4 Dec. 1944, Tokyo, Japan. 
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APPENDIX C-1.—Air-raid casualties reported by the Japanese Ministry of Home Ajfarrs for 163 bombed cities 
and related information 


Popula- 


Prefecture and city * tion 1944 


Hokkaido: 

PIR EROMALOM 25 <u wie eet eee 9 eee Seta ener 8 152, 148 

DONOVAN = at ose a eae nis oo a enh ee ob om ce ee eee 124, 049 

ASTIQRI TO sete. oe eRe A 2 ls ee 58, 962 

PRIS RICAN AG. renter cree gs UE A ee 225, 981 

CON ie ¢ kere Pee IS ee Eps aren Meni Se aa ian eS a! 152, 148 

LOVE CEL Ce RIMES Oe se erat pl AI Ale Re eo 38, 066 
Aomori: 

PACAETS OYA oe Sper rcnee sya oe in es LS ORL oe eS eee aed 100, 093 

MNTACDNBODDY tates oe ono oct eeet ene Sac 77, 914 
Iwate: 

NNTORIOKG soc oto) eo cc ce we nes acoso te eee tees oe ae 90, 494 

WOOMM@ISI oo Sane ean ben cee ee tae ee Nn Se ae 41, 255 

PETC ACOS TLS oo cme ere eek Sea cn etc ER Sis Sea 34, 731 
Miyagi: 

SOTTO SS ec ese ocr ag Ne a ee pe 264, 277 

AGS oubat (io eee ge A es dec a ct Sa ILE, eR Seen ene ewe e, “7 7AOe 35, 087 

jspllal tefeas) ce (: Wma aU wane teem tet eega a Aenea Seen ee cage Sens Fa RES 32, 128 
Akita: 

AKT. Shoe a ir ee as HRA en Se cte Betts eee eens ok 97, 875 
Yamagata: 

RI RICACesae a ot a ee SEN oe ees ee, oe SL ai 39, 190 


28, 756 
58, 284 


66, 082 
84, 600 
45, 160 


30, 854 


Chiba: 
CON IE] cf: Rp OI gg ec te eens Sepa) 2c, Seas La ee 110, 095 
Tontkaw ay Succ cosest stots. Li ase een ad 69, 711 
Minahaski peice fl see ee oe ae 60, 762 
IVER TSUMOS Seen Oh a eee Corea eS ee ee 37, O11 
OROSD Ear er Ce Se Sa de cee c tua Ue 62, 000 
MASaTAMU ES ooue eee soon en ane eee wb One SS. Seeeee 35, 236 
Patey sillas 2 Cece ean Seees e. o ee eee o 31, 340 
Tokyo: 
POKVOR rte skeen ies to inet bs sete daca cua 6, 577, 620 
schioliet cok as katana wah eaen een Wee oeeanlocaneen 77, 694 
Tachikawa. ..-.------ ee Se Pe) ey ee 55, 144 
Kanagawa: 
ViOKGROMGiS etacan: oochi cece: ooebw cat bneedengetereee 1, 034, 740 
(ea wasaiel.-usecrwss saab a ugttese sl. th ekees conakeon , 458 
RW OKOSUEKA. ctuatan sree oo deuwee te onk eecbebecan ceaeaus 333, 505 
Hiratsuka 50, 219 
Odawara. 57, 751 
Fujiwara 54, 664 
Kamakura 43, 156 
Niigata: 
NTI RUE: Soe etalk oben cckied ete tconceddenewateaiced 177, 767 
INA RAOKS 23a to otek ctecee ce vecbu sp ceceenes heed 67, 139 
Toyama: 
WOWeINGS2es soos tc eh eee idee bean enced 160, 581 
SPAKAOKS 235045 32 2. slisctacentndee uLecetekosateuwencd 112, 825 
Fukui: 
POU acct ied ns biden aie eamenuewcnietieneckced 99, 506 
TPSULUGAi ace decent ann dkwet us cave eectuetoueotteceuus 30, 544 
Yamanashi 
MUGIN r08 Son oOo ost So Seeley 105, 538 


Deaths 


Casualties 
Injuries Total 

22 41 
164 572 
167 351 
16 17 
17 27 
4 6 
255 1, 273 
21 43 
19 25 
553. 1,117 
6 15 
1, 687 2, 679 
16 29 
3 6 
93 198 
33 51 
99 121 
354 742 
662 867 
424 1, 443 
15 19 
Sage h Meer 2 
3 9 
1, 189 1, 759 
168 639 
33 51 
ed Saree ere 9 
of wee ea 1 
35 53 
101 130 
15 27 
614 856 
6 ll 
776 1, 637 
36 44 
24 26 
14 29 
248 642 
14 21 
62 95 
59,633 | 152, 698 
70 360 
278 713 
14,215} 18,831 
1, 521 2, 522 
87 103 
292 520 
40 88 
38 59 
2 3 
216 289 
1, 908 2, 739 
3, 787 5, 936 
16 41 
1, 556 3, 140 
_ 812 465 
1, 262 2, 094 


Casualties per 1,000 population. 


Deaths 


Injuries 


oe 


Lod am seed ee WAR aa 
CHORUS 


Total 


Bomb 
tonnage 


Percent of 
built-up 
area 
destroyed 


APPENDIX C-1 (continued) 


Casualties Casualties per 1,000 population 
Popula- Percent of 
Prefecture and city tion 1944 built-up 
Bomb area 


Deaths | Injuries Total Deaths | Injuries Total tonnage | destroyed 


Nagano 
1D SE RE Rn pte ae peo gees eee ens Ba 78, 118 29 27 56 4 .3 $7. 
La SSS re oe a pee ae ee ae een ae 34, 537 1 5 (2 ee “2 zo 
Gifu: 
Le See sere Naa ie ae Rie Rena aa eae 175, 655 818 1, 059 1,877 4.7 6.0 10.7 
Nt a Len oetinae 56, 997 74 152 1.3 27 4.0 
Shizuoka: 
CoP ie" 0: pce tas SE SS Sat eae ae Geis, Fareed aa 162, 816 3, 239 2, 913 6, 152 19.9 17.9 37.8 
(11) 1 BSB DeLee GSS ee ee I sees ee Pane a te 77, 565 384 447 831 4.9 5.8 10.7 
pi TB PS SF SE Re Ss cee ee ieee Eee ae oe Sie 90, 509 268 530 798 3.0 5.8 8.8 
(5 eae aah Ae tI 5 aR ES en 212, 151 1, 764 6, 785 8, 549 8.3 32.0 40.3 
Aichi: 
jn TS cpt UE TET oe aa eer ae aie ES a 1, 349, 225 8, 240 17, 701 25, 941 6.1 1321 19. 2 
FS ENN EIR ee oie ere Cle a rege Se 66, 380 546 682 1, 228 8.2 10.3 18.5 
RN le Te a oe 80, 443 151 129 280 1.9 1.6 3.5 
796 1,372 4.1 5.6 9.7 
197 331 2.2 3.2 5.4 
992 2, 322 17.8 13. 2 31.0 
5 Olawacascnae a | a 
30 42 3 ee 1.0 
919 2, 417 19.8 12.1 31.9 
228 330 1.6 3.5 6.1 
1, 641 2, 475 7.2 14.1 21.3 
945 1, 414 10.9 22.0 32.9 
25 38 .4 ts A Ei 
76 108 5 1.3 1.8 
1 Mala cecth a et aoate < as tegen: 
125 143 3 1.9 22 
57 74 4 1.4 1.8 
1 opie sath cs etc Sot | avaxierches ica Veen ee 
213 296 1 2 3 
6 Bibs Peete ee ape eiok att 1 
19, 791 33, 764 4.9 7.0 
1, 487 2, 894 6.4 6.7 
45 63 2 a6 
898 1, 473 13.1 20. 4 
18 32 .4 5 
99 156 Pa 1.5 
53 93 .3 .4 
10 13 me | 3 
3 ci ST ik 
4, 061 11, 112 Ex: 4.4 12.1 
305 878 2.1 14 3.2 
495 2, 024 19.5 6.3 25.8 
376 1,079 18.6 10.0 28. 6 
442 1,191 5.9 3.4 oe 
154 695 4.9 1.5 6.4 
ef 13 ae 2 4 
16 35 Pa .4 .9 
43 78 1.0 1,2 2.2 
13 1 Uy peel ae ite lt 2 2 
- 
4, 675 6, 300 7.9 22.8 30. 7 
54 1.3 2.0 3.3 
120 140 .6 .6 1,2 
103 177 2.6 3.5 6.0 
UGC SER a seamen 2 Ne Ret oe Se 47, 030 5 9 14 a | a] 3 
Shimane: 
} 27101 DS Be sas SI oe a ea acerca anaes POE ae og Abbas eee a ree se ence (ue sae) e Somes ee Sto as Seahoa oe See ee ee 
Okayama 
EMME Re See ota Soca s soon a tsawe hewn kono 162, 000 1, 745 975 2, 720 10.8 6.0 16.8 
PINS EMNGMUMEM eRe ASU Soare so cia ca yowes owakacsaedaes 45, 131 47 3 1.0 1.3 
a: 
PEIIMINIER RRR ee 2s ota L oO ce coe dat acaeda 343, 034 42, 561 57, 530 100, 091 124.1 167.7 291.8 
AO eee ecu soesmaseuuuUsuke 339, 278 1, 967 702 2, 669 5.8 2.1 7.9 
Pee Seale Joe eae teacccansepecasacwcus ans 57, 490 275 393 4.8 6.8 11.6 
CUE FEES C1 TSR SES Se et SRR i ree nee a sete ch ee 2 Dial eee een [ants So Ses eae aloe aeeenee els Uae 
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° 
APPENDIX C-1 (continued) 
Casualties Casualties per 1,000 population 
Popula- Percent of 
Prefecture and city tion 1944 built-up 
area 
destroyed 
Yamaguchi: 
MINMONOSEKIS = -2 onc eens cces ce eeees toe steean ee easen 207, 142 1.2 2.4 36.0 
Oasis ea eee ee pm ed Le oe 124, 309 2.7 4.8 23.0 
Tokuyama 83, 671 11.2 8.0 53.0 
Iwakumi 55, 177 14.7 G.04 ZOTAR eee 
Kudamatsu 38, 164 3.8 2.84." CBAs (BRR ee 
Hikari__.:.- 50, 441 1.0 £2 oS BO Sc BBB cee eeeecee 
Onoda. -_- 51, 276 -2 ly Bal eees ce ees 
MOUs ose ees 59, 776 2 Ay it armies. We fagpemnioege (9 (ESSE ee 
Yamaguchi BOP SaSi ts IB SS AB eo BM seecsaceleeseoscuesy 2... of doepeecenenl peceeem anne 
Tokushima: 
MOkMAMIMNG Sates et ae oa eae ee Ta 8 By 117, 218 74.0 
Kagawa: 
PKenIAtSseceey CE BEG oO ee el ca 107, 237 78.0 
Ehime: 
IWETHISTE Ryo teat bax ae sies cae te Ree ake Aetna coe We ofoe ea eaT 137, 102 73.0 
CARINE 5. cas eRe a ie ae nS oe eh ee Ds 51, 320 52.0 
fe oF! SC ES aee ee gS At ed edn Bei ane eg pete epee. 54, 350 76.0 
(SE COU 00 6 Ee are ae es OE ae cae eT eae ale Pee cure ell 5 BU S06 TB YR BRS A Say Pherae Re ein ee ee ee 
CLP YC ae 8 Sa IR a tec Bee eae 1 5 6 Jal pp eee el eTNcer e.” A Dame tea a fi, (Meee as Ce Re BG ee ey bons eee bee furs Ik 
SWAN AIGA Any asi wi sa con donc ce osasssbaswneenboneat SORGBO tr eA Ste BARS ORB ae a a ot Sh re eae ae eee 
eee ag Ne Se SS ee eager 137, 103 48.0 
Pea Ra ed “Tel IS Nie Se ene Be Sa IE 325, 925 2.9 21.5 
eee i oS aS eer ee ae Cae ve 135, 491 12 26.9 
Ht RARER Ese eg ae eres tie eeeme dees abe BIG > 192, 368 A § Se se alee ane 
2) SRST LE BD IAN i SES te eno are re Mee oo 266, 415 7.5 21.0 
EEN Phin ey StS Co RR RRL RD Rie 82, 731 .9 eae ieee t 
eee at te PERE REE) 2 eee e 89, 781 [2 Lobe Oo ke eee 
Beet bo soe ce duh ela ea eeenee ws Same toate cucee 92, 565 Fh nae AE Spee aiaiee—S 
03S SA nS RT RIESE te 5 Se) reece 179, 574 4.3 40.0 
ee a Tee een eee ee ee en 49, 479 Babe acca), FS 
fe wt we ae Ry eo 272, 312 Sats Se eae 
Rp oe et tS aie eas, phe Bone ee J eh nS 265, 218 17.9 
BB A APS i oh Sk Siete Reger Ne 65, 891 pepe Slaps in AL 
ses Seg ee nec eu uns case eacnechnwacel 42, 643 atibhipte ae (encase eee 
Sask du cat Seewbac eee poem Eke ee Cow 2 Coe 29, 785 apnea fat leds tee 
ee ee Soe en Be ee feet oe, Bia 211, 691 21.0 
4 ABD UBB oS as ee SAB a eo oS IO Se oe eee 


Miyazaki: 
PVODSOR SUS ic nuccuiiee cabuee oateees 
Miyakonojo. 
Nv agalnl posce cmos eheacatacecnasatUoeeelecscesomeace 


Kagoshima: 
DRAOOSMENG: tS? aoa a ce eee eae ee ee ea 


BCONO VA See lil snub Seca. costo Ueneouctetennenal ue ee 
BGnGal osste set eco se ot eee Seb bcewes soa 


11940 population. 
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28, 907, 437 


APPENDIX C-—2.—Differences of casualty totals and populations reported for six cities by Japanese Ministry of Home 
Affairs and Prefectural divisions of health 


(SECTION I) 


* Ministry of Home Affairs Prefectural health divisions Differences 
ity Re See 
Deaths Injuries Deaths Injuries 
EE ie ee SPs Tare ae ee ee a 93, 329 141, 083 +273 +81, 450 +81, 723 
(1) SSS ERLE CRISS 2S EE ee Oe 7 ee oe 10, 966 23, 245 —3, 007 +8, 454 447 
Penn fn Po ee ae Se 4, 616 14, 215 0 0 0 
SSS Sees os eo a 9, 209 20, 702 +2, 158 +16, 641 +18, 799 
i OSS Se Se rae ae Se renee 8, 240 10, 519 0 —7, 182 —7, 182 
SS es ae eae 1, 167 1, 909 +175 +222 +397 
OS LE Rael ol ae eee ae 127, 527 211, 673 +94, 585 +94, 184 
Population 
1944 Bombing | Differences 
* City census period 
SiR neta Ree ee ec han Borage cums wa stint c tne cadaenns caocmageeeasaras gedeeeee 6, 577,620 | 5,469,214 | —1, 108, 406 
RL RR EE Spt REE S Be SS ORR Ee 22 a ee Se ee ee eo ee ee a 2, 842,954 | 1,726,085 | —1, 116, 869 
SS EESTI esi SRE AED: SS SRT ace RR BESS RE mre ee I ea a eS ee alee te ae 1, 034, 740 780, 721 —254, 019 
ee eee ee Ne oo ee te Gre Sas acian aa pian maniannbeaqundachonanuatecnss oasingasenatemedeenepne 919, 141 631, 567 —287, 574 
nee nea a a ee ena amnan sae dntoeae deka tae me ndame ee natap cans anes 1,349, 225 | 1,131, 423 —217, 802 
a a ga an de oatoaay Re gene cemenwae eh baum ban don shanneas seaste adenine 264, 277 277, 496 +13, 219 
IR rer aR et Le ag nanan om eine ea an anabieaateahe aaancweasdcbeceeeueueas 12, 987, 957 | 10,016, 506 | —2, 971, 451 
(SECTION I) 
ei Ministry of Home Affairs Survey Parties Differences (— = decrease) 
ty 
Deaths Injuries Total 
Hiroshima ---......------------------------ +37, 439 | +42, 470 +79, 909 
jo 7 a ee ee eee +26, 706 +30, 261 +56, 967 
PRN ios Scion eei a ee ete ane ats +64, 145 +72, 731 +136, 876 
Population 
1944 Survey | Difference 
City census parties 
IIR ie eee re one nk bo eae anc pausa suena ason casa snaeeSvatacctedeteleadadquneneceseesadsesesaten—a-aa= 343, 034 310, 000 —33, 034 
fa ee Se a aa Seaton an cacenbeasnasnaakiereceqsoetutdeeensenwnnnasueecgueseucunboseness= 272, 312 225, 000 —47, 312 
er at ee a een aed daw an onan andatunsieconhascasnasuuekasnucseseaceb osseous 615, 346 535, 000 —80, 346 
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| APPENDIX D-1.—Hospital admissions to 27 Japanese hospitals, 1943-45 


1944 1945 
City and hospital lain 
a No- De- Sep No 
cto- | vem- | cem- | Janu- | Febru- | March i > e 
ber ber ber ary ary on April | May | June | July oe neat Opto- vern- 
Kobe ieee Sk coe pa 
Aa waAsaki tt Ospitalas <3 scheme 2 cosets aoe 151 262 1 
Kyoto Prefectural Meuical College |__-.____|-------- 170 185 ey oF ie 44 i 105 107 28 
Kobe Hospital, Japanese Seamen’s 59 165 157 
ING to leh Staci fe hepa aera. Sia etter [ec panad meas SF Rremaere) Pone ae 49). 35 27 25 12 34 27 28 
Total (1944-45)... ----2.------|-.-.-.--|-------- 321 447 338 448 oyicoei) sel. al: See bet eet oe 
1944 1945 aah 
Kyoto 
Kyoto Se penn at Transportation 
Mospltals a --.-s-2055--+-25-==--- 13 5 4 4 
Fushimi, Branch of Kyoto Prefec- 9 15 13 16 16 9 bP pg Mace tiarires Menioden 
tural Hospital_-...---- eapaeer oe er 67 53 60 65 68 1 
Kyoto Prefectural Hospital _-—___.__ PL Meee Ee et ts Pa a8 Po a | Sea Me 904 or oe 
Kyoto University Medical College..|_ 335 276 229 187 195 306 281 307 253 pes ae = Beas [5 ee et 
a dea a a o77 | 864| 704| 705] 7451 1,031| 946 | 1,048| 756| 975| 888| 861 
1943 1944 
Kyoto Municipal Transportation 
Hospital-------------------------- 27 13 9 9 10 14 3 17 u 13 18 : 
1944 1945 
Nagoya 
er ee phe Hos- 
pital’ Dashineho, Branch)e = 22 | 2 J oT esi e ooo a 61 9 
Nagoya Women’s Medical College s 0 127 51 82 125 82 59 48 1 iy DR hace 
Hospital_--..---------------------|--------|-------- 211 104 117 349 179 271 397 108 88 104 121 
Total (1944-45) -.-.------------|--------]---- 22+. 272| 1661 176| 476| 230| 383| 452| 190] 147| 152| 198 |... 
1943 1944 
Nagoya Women’s Medical College ; 
Hospital.--.----------------------|--+--~--|-------- 203 | 245|} 255]; 341] 343| 360| 361 | 364| 275 | 263| 263 ‘ad 
1944 1945 
Osaka I ook ty H ] 
saka ImperialUniversity Hospital_ 598 47 37 1 
Olinie Building of the Osaka Girls ; 2 i ec ae 375 357 709 246 281 300-4: Ga 2 ee 
edical College..--------- =---| 109] 124 9 | 139] 101) 142] 1 
Osaka Police Hospital ------ ra ey fa ine EG ee a Ce Oe, eed i Fear a A ease TS 
Osaka Kaisei Hospital ----------..-. 95 71 63 103 62 57 37 28 81 i 07 |.-------|-------- 
— ra ene Technical : 31 ES Receapeeeee dy Esiea es 
chool Hospital _-.---------------- 233 193 175 a 
Hospital of Osaka Municipal Trans- a af 239 235 261 247 282 328 Fg Peek, [etre 
port Bureau ---------------------- et ad 26 20 18 28 13 u 26 8 iW 7 < 
Total (1944-45) .-.------------- 1,268 | 1,026| 835] 915] 913) 958| 932| 914| 1,281| 723| 866| 914 
1943 1944 
Osaka Imperial University Hospital| 565| 541| 543| 580| 472| 525| 537| 692] 665| 664| 519| 582 
1945 
Sendai 
Tohoku Imperial University Hos- 
S/N ae ae ay in nag peo pepe [EU he Poe eee | ee | re a 
Gungal Coriimunibations Hospital..-1oc. ics: sccacasfencoccufcceabeenjocs-canclnnanpas i: a eo 484 | 356 i ies ae dy be 
FRE Ss. GPRD LEN OC a REO IS BE DP SRE RT NET RAs Pa 15 18 Bh 48 14 CUE Eee ere Come aee 
SG TRS ET Ok RI ENEES BPAY Cannas emis Peoria S Dik gaiies RON milk 31 fH 16 16 ok bepenind samen 
OPT CT ae NC res ele URE! BORER tesa PRR Ne, remenr RERSI ie Te coe tee ee eee 
1944 
Tohoku Imperial University Hos- : fac Sea 
oy oolala samt tesa ta chi cartes pas! agree) numeedeccin rele ry Gece” agian sd tae auhchs 475 441 445 475 434 AID PO ae eae 
1944 1945 
Tokyo 
pes Imperial University Hos- 
pital._.....------s--------------=-|--------|-------- 322 274 241 563 | - 315 a: 
Okubo Hospital. ...-.- aan egeepees ote once ee mnge ee 54 61 56 | 228 83 re 4 — 7: 304 |-----..- 
The “Hiro” Metropolitan Hospital_ |......-.|..-.--.- 61 60 52 121 5B 144 44 SB cckoue 
Sores oo . the Japan Medi- 68 32 55 CY pal Rene 
cal Treatment Corporation_-_.....|.-.-.-._|----.-.. 98 125 108 216 151 79 8 
Showa Medical College Hospital_.__|........|.---.--- 1 ‘ 7 93 112 117 7 i Lanett 
Tokyo Tikiikai Medical College 39 124 118 217 205 392 142 149 160 163 eee wer 
Hospital-----.--------------------|--------|-------- 149 159 131 263 168 198 117 92 95 90 hy earl 
cee Tm et ee Vale faeces PEON Rar g3 | 803} 706| 1,603| 977| 1,942| 7io| vi7| 718| 738| 846 |... 
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APPENDIX D-1 (continued) 


1944 1945 
City and hospital 
No- De- 
Octo- | vem- cem- | Janu- | Febru- 
ber ber ber ary ary 
1943 1944 
The “Hiro” Metropolitan Hospital _|_......_|_....--- 103 108 101 
1944 1945 


Yokohama 
a Juzen Hospital of Yokohama 
CL ae Ss ee es Se 
‘The scoryvu Poanital <.-2 =|... 


Woeal (1048-46)* 0522 ss Sool slca poss - ss 


Sep- No- 
March; April | May | June July Au- tem- | Octo- | vem- 
gust ber ber ber 
| he 
98 110 127 123 108 o4 Bl sc ke ace eaae 


APPENDIX E-1 


A course for the training of public health officers 
under the auspices of the Government Institute for 
Infectious Diseases: 

1. The chief purpose of the course is the reeducation 
of the public health officers to meet the emergency. 
2. Curricula: 
a. Recent advances in the clinical aspects of 
veneral diseases. 
b. Recent advances in the bacteriology and serol- 
ogy of venereal diseases. 
ce. Administrative control of the venereal diseases 
at this juncture. 
d. Laboratory exercises. 


Hours of study 


; A dministrative 
Subject of study and Bacteriological | Practice 
clinical 
oc) SC aE 6s Eee ” Beg On| MeN ees Ie Se meio Ik atc ee 
Cc [ 1 eM eee al ae Sa 3 6.0 3 
GromOrrpeg. ee 8 8 3 3.0 9 
ance 6. ee 1.5 Be ec hee age at 
Lymphogr. inguinale________ 15 1 OY, ee et ae ae 


APPENDIX E-2 


Proposed examination for Neisseria gonorrhea : 
1. Clinical examination. 
2. Microscopic examination: 


a. Specimens are collected from urethra, portio 
uteri, and Bartholin’s gland. 

b. Fix slide preparations by heat. 

ce. Stain by Gram’s method. 

d. Results: 
(+) intracellular Gram-negative diplococci. 
(+) extracellular Gram-negative diplococci. 
(—) no suspicious organism. 

3. Cultural examination: 

a. Cultural examinations are made if— 

(1) clinically...... 


APPENDIX E-2 (continued) 


Sie, b00..6 ore, S1o_8 


microscopically 


(2). chinieetre es teed ccs is 

microscopically.... 

. Collection of specimens should be made anew. 

Media: 

Chocolate agar plate, pH 7.4~7.6. 

For the preparation of media—‘Saikingaku- 

Zissyu-Teiyo” (Manual of Laboratory 

Technique in Bacteriology, 1941), page 65. 


(—) ’ and 


. Inoculation of media: 

“Saikingaku-Zissyu-Teiyo”, page 84 et. seq. 
Incubate for 48 hours at 37°C. (Preferably in 
the presence of about 10 percent carbon dioxide). 


Examination of colonies: 


(1) The oxidase reaction (if available). 
Flow over the plate a one percent aque- 
ous solution of p-amino-dimethyl-ani- 
line monohydrochloride. Within a few 
minutes, colonies of gonococci become 
pink, changing to maroon and finally 
black. 


(2) Microscopical examinations are made 
with smears taken from suspicious (small, 
gray, finely granular) colonies. 

(3) Fermentation tests (dextrose, maltose 
and sucrose) can be omitted. 


4. Differential diagnosis of gonorrhoea: 


Clinical Microscopical Cultural Diagnosis 
| + Omitted + 
ae ate 4 = 
{ = — Retest ! 
op Omitted ai 
_ Fs | = + 


Depends upon anamonesis 2 


1If gonococci are not found on the re-examination, the case is 
recorded as negative. Information concerning clinical history 
of the patient, method of treatment received, etc., should also 
be given in the report. 

2In case the patient has history of previous infection culture 
should be done. 
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